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2€/ia/SM3 
.M,fn^i y i,,^:f'g 
X mtpwf W9 fl«^ •ins* of gr«%i%«d« to Sr* iMooa EMSR 
KlMAt Htftdor* vt» iatroiiMoa mi ia%9 th9 fa««iB»tlac rooXa of 
2oi«iitlfie iaTMtigftti^ iM aoro tbtm. MO • • M O of tbto vortf* 
Hl« olilo fuiameot voll nooat erltioioa «MI kooo iatoroot goTO 
•o tho B00000017 otriB^li oaa oenfidonoo tlMit X aooiod for tho 
eoo^lotioB of tMo vork* 
X aloo wish to Mproso sor koortloot grotitualo %o 
l^ » tf* HakMkAt Frofoioor oad 01iolraoB» Bopartatat of OiioaiotiT 
for pr&wi&imM tko roooaroli faoilitioo* 
Xt glToo ao iaa«ioo ^oaturo to ^laoo oa rooord n(jr 
gratofalaooo to Sr. Aaia A. aiddlQUi oaa Sr. mibwnk iinoalst 
vhooo holpfttX oitggootioao aafl isTaliialllo oooj^oratioa oaao at a 
tiao vlioa X foXt i t aoot» 
X OIMULI bo failiag la my datloo i f X do aot aokaowlodgo 
tho ooaotaat toooitri^ioaiat aad koijpful otiitgoatioao rtadorod to 
m9 l»f my oldor krotkor iCr* ZmmeraiL anoaia Suliarif 2*H« Oolloco 
of dagiaooriac it UmimaXogy* « ^ t»* ^MB ^ ^ rooolato ooaroo 
of ina^iratiOB to ao tkroai^at my odaoatioaal oaroor* fhm 
oooporatioa of my roooarok ooUoagaoo too io tiioakfaUy 
aekaoirlodgod* 
Xaat* init aot tko ioaot* a^  thmkm aro also duo to tlM 
l^Toroity 9raato OoasiioolOB (How 0ollii) for ^rovidiag ao tlio 
fiaaaeial aoolotaaoo* 
( fummti mmsa» vJBmx ) 
C O I f B V f S 
( t ) 9r99»xmti9h of ioliiff*• INUIM I « 2 7 
{11) iMkOtlMi of ZfldaM 27«4d 
(111) Mottliattlos of Soldff'o iMuio 
fonMitlom 4(M2 
( I T ) Sjmliiotlo of PhoaiarXlijdrMoaoo 49«S0 
(•) EoiuotlTo MaoriMtloa 51«i4 
1 • #4 
(2) • BIB0933Z0ir 
(1) SfBtiioolo of Ott^otltutod 
1 tZ^ilMJUiopliORrlotlMaoo 
( U ) SjntliMlo of ottbotltutod 
1 f 2'*dllardzmsef iMHijrXotluHioo 
72-9i 
97«104 
4S « KX 
(5) • MPiSKXlfilifAl* l e t - <5T 
(4) * nmmmQm • • • • • • •38 • *52 
iiimHf 
ZlflOl»9OfI0I 
C&:spomi4B in '«r^ leh both ii^iivogmi tktofsm of %1m 
nmina ,fst>up of an aro^atie or a l iphat ic a-iia* mP9 ropXaettl by 
one l^droearbon r^alditui ar» t«r^«tl aa Jehiff*8 )iafli«9« aall® 
or lsiia9@ • ufi arorMtio ftlde^de auoli its b«aKil^«ii3r<!» a^S 
aztlXioe oonimiB<a9 1imr,9th&r to form BimmXsmllinmm 
Btnssftlmnilia« 
i l a l l a r oc^aimds ec&n bo obtaia^dl froia lt«ton«at but 
oandensaticm rloo3 not tmke plsuB« so rftaSHyt higii t«iip9rm«> 
t^iro in |>rf?d@nQ© of zino ehXorl<36 or iQ^ttie as a oatalyst 
tm r«9Ulr«d* >eniff*9 basos caa alao be obtAljt«d by 
oon^flmsln:' itatadiciiloridtg yrita ataina or with a nltirooo 
ci0'apoimd oontainlr^j reactiVf> -sfttl^yl^ao tiro^p. 
nm • -H^Ci!' > R!i»Oiii< 
'iSoMff*0 b;ia0£< are sryetaXllae ooiip0anas» '«7kioh oan 
be <l!@tllle<^ ^Itbjat deoo'spanltioa* rhe^ are irealc Irausea 
ao<l fern riJrd^ 30^ li02^ 1'^ «« la ii^ i-aqyi«cms Qolvantat their 
eb«&raoteriatie iKiimfloar is th@ mm^ wltli irhioh thtgr 
are hs^irolysed in aon^a^utoua aoid to anllint anil Mrbonyl 
Schlff'n boaaa aire 'oatialXy oryntalllae doii^ fay 
aitaottf|)i in Q9rt^tn @t«riealJlj hiader^d cm8«[i th«y are 
lipoidsr^ 1:li*y 2^ i&tre aUo b««a notod to ojchibit i^tototropir 
Jltrft vlaiot and Titsilile spootim of iaiaoe dopood 
too siiola on eiaiMitltu*ata to givo any sonofalisod data on 
tiiom* ilotfevart tUo -^.-ayaaD spootn; of a num^r of isdLnoo 
MTo boon dotoraioad* A nuatoir of H««llqrlidiR« alkyl«» 
anixiQs gitro rloo to a Banaa Xiav nrntr 1670 oa • Caataral 
alao flMa that ieainoo hairo a 'iaaaa Xlno in tha mmo r<miw& 
Mmd ootiparea tHeir ciiaraotexlotle freqiMiaejr ifitii thooo of 
Jav asil CaO and finds i t to bo olooor to tho Xat^ r* 
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1750 
IhB ^Qmit^ &tm%mm9 for otvctril imiima bao lawn ^•Aueod 
with tlio 0«0 ai«tano« for sarersil icotonaa* S^ liv aT«fag« 
dilstasiGe for C^w bond la eloatr to tho ^oofitcd vaXtt* of 
l»3l^ 4 , 30 the tmi&m aro ooaoidtrod to be porteetly 
ta» a=rraditta i s 0*663^ • 
mdtiua i@ 0*57$'i ftod 
3ehlff ^0«a aatro boon i»ro^rod b^ a irarioty ot 
net bote • ii review of fen iaportaat i:t}utes are aeeerilje^ 
iool oooriOR aetho^ for the pFep«&J*atioa of iaine® i e 
the r^Mtion of aa aXdeiiyde 6r ketone nith priaai^y assitie* 
riiia reaotlofi mm f i r s t dfiucovored hf Jehlff^ ^ad i^iinwi 
tlMs olitained are refet^red to as 3ehiff *a baeee* 
im'ca^ Hgsa'* .P 
-> 
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E' 
oarritii out &jr refluidiig ti&e OfirlJOEiyl oo^^daade and anin« 
vith an aaaatroping s^mkt If aaetesary aa<i 8«p«xutiii|f %}m 
7 
ooaacaaatlda of i>o»saldali^d« nith aitll.i»« as r9{ir«a«Eit«d 
u^ tm followlri-^ - equatloa: 
Prifaar^ r alipbatie aXd^hydta in ir«a*raX» S1T« 
poiyaario aatarlala vith aainaa* ThLn i& dua to tha easa 
tfiti^ arhieh tho loia«i ia initialljr foimod iiaiargoaa autrtta-* 
q]Amkt aidoX eaxtdaasjatioiia* a*g»» 
R B 
4aiiaae eontainia^ tertiary alkyX S^mip ara rapartad 
to giva i'^ iinaa with prioiur^ aXda^ kS^ ao paaaibiy baeauoa 
atario hiadaranaa saakaa aXdoI oaadaaaatioa diffioult"^* It 
ima aJLao bam altavn tiiat aXov addition of a prioary 
:-JJi9h:f6i9 %o an allphatie a^iaa at 0 folloirad by potaaaium 
!}|droxida addition aa^ aaparatioa of tha orgaaie ^atarial 
h 18 prffrioos^^ obtalavd imlii«a of thin typo* 
the difsoFle fona of il-^ ut^ fXi^ eao aalllao baa boon 
11 1 ^ 
ioaXatod * *^« 'XMu smtorial oi» roa-v!!!;^  d^ainate on 
^eatiifc^ or Hi tlio abooaoo of aeldo to gk^n ttio ^ . 
imsatormtod iaiao at rooa tosporataro* Otbor aldoi^ yAos 
are «U.oo roportodi to givo 8i^lar SirmrB* Aliphatic a l^sioe^ 
aXdtl^d«s aa>i kotoaoa do not glvo dlsors* 
aeoonaarj alipiiatio aXUoHsr^ oo reaAlly f9va Isineis 
i lt l i aminos *'* Tho fmot tlmt t^ooo aldel^dosi mv only 
ono C7< *is/dragen mkmi tuoir lain«3 inoapatiXo o? splitting 
to glTO a» ^ 9y^ «>iiQsaturatod ioino* vlsioh would rooolt in 
pQlyiaorisat ioa * 
rortiary alipiiatio and aroiaatio aliSohyioo raaot 
qiuaAtitativaly vith sK:iiat3 to givo tho earrooponding iisiaos 
ofvon at rwm t«afoi^turo* Arossatio al4ob^4oo aro so 
roaetivo tliat isiixiao forsio or«a without tlio roaoval of 
imter • 3pnBig has rtfHoirod the rwustioaa of al(!ohT603 
frith aininoa^* 
^liplmtio kotofiea ruaot with ^liaoe moro alotrljr 
tliaa aldoii|'{io» to form Imisim* fhla nooooaitatoo tiio ueo 
of higlior ta»9«r!&tii3*« mnS. roaction times aa in eaao of 
6 
aid«iiyd«a« Midio uatalysts ftjm helpful and wmtmf 
S'0m-n^ from th* r»iu>%l9a mixtiir* I.0 &9fi.ni%9iXj r«^ uii*«<!« 
i^ 'alrl^  hl^^ yi«Id of liabXtf hamw oan b« ftlitsia*^ in this 
fh« atmotttr* of kttcmt d«t«^!ilii«s jri«34 of ftXdol 
e<md«»i!»%io» produet and apood of tlio rwMstion* ^itorioally 
hindorod kotimos rmuit aoro aXovXy tiiem tiahladorod (moa 
and I<nfsifta*a rulo of six otm be apfXted to roughly ootlimte 
tfao roaotiYlt:f of kotoaoe with m&inm • .*^ r osaapXOf 
dliaobiityl Icetoao takes longer period of tiae to reaet with 
aaiiine than doee 2">heptaaoAe • fuhn's method vhere 
silrer iodide and i^iliae hydroidide ia diaeth/X forsm i^ide 
^aditaHy reaota irith aeetone thtai vith sodiom l^droxide 
and potaeait^ eyaalde %.*» giv'e a 90^ yieXd of li^iaoprapyl^ 
idesoiiniiiiie • 
Aroaatie ketonee reaot wtmi alover than aliphatio 
k^ttmma vith amines. ii»ra i^ roton and iioyio aeid Cataijretfi 
liS trelX as hish re .otioa temparaturo are required* 
i^eeteph^one asia beitaopheaoae reaot with aniiiae at reflux 
te^eraturee in preeeaee of aailiae hsrdroohioride or aaiXlae 
eiao chloride ealt to give iMnm • Mimonia alao reacts 
o 
Krith these ketoaea at lao in 4 hour® in presenoe of 
tiiwit l(«%»iiM v l t b MmOBlA Of^r tbdHin 0xidl« At 50CMOO 
91 
i « • ! • • tt»«fldl • ^4l*0ff«i ^aB ld t MtaljTMMI t iM r«A#» 
%imi of ««ttopiiiiioa« with «iiilia«« 1% tl^M MAs to th@ 
MMAJM to f&T« on ^ -^paaoaaiiiMi wliioli ««a I M doiir i^^ roigraotoi 
lit 210* to gkw ialAo^^* 
JkflMMMiio roooto iiii&«tto3.y v i th aXiolijNioo oad Icotimo* 
for oMwpXo, ooooBftory «liolqNioOf oo ioo^tyvoltfoiijAo* 
ai^ onaoBl* fiToo i»S*«i41ioolmtyli4oao-*lfl*ioo^^liioaiao ** 
fMo vlt«i dioti3JLo4l oiovljr o3lisiaotoo SS« oad I^TOO 
l^i«o^it|jril4oaoio^atyayBaUUio in 9$^ ir iol i* 
(01^)20^89 • BE^ -> (0fi^)20^0lli» 
2 
OaOKCOM^). 
^ (0^)26li0^I0%Cfl(0H^}2 ^ «H^ 
3ial]jirljr tortUoiar oldoh^ooy to aoofoatolAoliri^f 
•ad oMiOBio Civoo IMiooyosIf llAiOOBOoyoatjrlMUUio OBA 
t«4Mttjrl Qjr«alAo ia 60^ jriold* 
(oajjjOOHO*™, -> Ceii^ }^coa»ir 
2 
0S9(0a.)« ^ 
(oi^}^a8a«ici20(oaj)3 • CCHJ>5^> 
« 
mm9h?^*^ fotoid that t!i« elOoriai fttoa In O o^hloro* 
groups cif ft OrigBftrtf rftftgont In irtry gooi ari«3Js t« «!•• 
oorr«sp^idisi0 lmla«9« 
FhcCciMAr • a%x > Piici.^Miar 
26 iloatagat"^ lftt«r tomiA %h&% ftallidM» vlileli vms b« 
^•gftrdtd fts 3-i}jrAro<3ri»iae8« rm»% iKith ftUqrl or ftfyl 
^ri^ Bftrds to glTo eorroopoaaiiiiff Ijiiiio tn About 4(^ ^ jrioltf* 
Bt:%jar • PrCOSHFh >apC(It)«»«i 
Ozmaaatiokia* '^ bmm also foi«d that oxlaos of 
aroaatie aXdohjdoa roaot with ariipiard** roa^ata to sivo 
prodomiaaatli' hoasTlaalae of tho ChrigaaH alth kotialao 
aa »9mm&f3r proivmt* 
R 
I 
Tilt aXmt AAiitiM of 9riffmr^ t« 9»«!a«v9i«lA<M 
28 in ttlitr §!••• tilt aitri l* ia ZQi «BA ifl^« ia fO^ yitXi**** 
A^QmMQX • S»%X > RCW • SjO^ SR* • 101 • %X^  
a i t t i v ^ HAS %li« flr»K to tf^varofMMt* wiiao %• 
I^ To iaiat«* Ho fowiA tlrnt ioolMinqrlaailiao i s roodlljr 
tobyftrocauitoA vitln aolftmr at 229 to glT* «& 8f :$ ylol i 
^^•fc WOi|W^ W M M 4 P 4 V ^^^PI* ^p^W^^Mp^i^^^Jfc IP 
SIS^B, -H2 
^ 
r^Y*®*^ 
lAtor i t imo fottitf ttet tliio aotlMtf i s oioo 
^footivo for iolqrirofMMtiaf liooiligriyylMiiiOt il»l** 
Aiioo^vopyiaaiiimof «»d i*o<*9iuMQri9rofir3jmimo* Xoo* 
^nyioaiXitto io oXoo Ao)ir4ro«on»tod vith oafi 4ioa3LfiiO'^ « 
ZooOorayX oootoailido oad oalfor ciToo tho ottiX of ooaplior* 
HttMrotto oiio roootioaOf ovo^ oo odaition of luNtM«OB 
oalfido to tlio ioioof roduetion of tho iaiaot ooowni inAor 
thooo roootioii oooditioiio* stiMitts io oioo riyortoa to 
4oiiqrarofOMito ooiaoo to isiao'' • 
10 
tvtmsiiao ia aottie mt&^ • 
OxiaM of mliplifttio ana arcHseitia ^otoaoo mm. Iio 
r^ttooA vit i i lirdrofoii a i^ aiokei milor froaouro to a i^ro 
leotlaiaoo* iootoflioa^o oxiaos giTo tito Isliio ia 90;i 
yia34'5t 
a^^saa- • 3^ > HJ©«M • li^ o. 
iitrlJ.«» i^m ^Arogmatod o<r^ aiolc^ or platiattn 
eatal^sta mm «iw tba iialaoaf limt foaoiwXljr tka jr iai i^ 
aro fooir ifia to furthor roiaotioa to aaiaa mad o<Miitaaatioaa? 
tosi • u^  — > loiista • i^ — > 
11 
£dtliiiai aimiami byAFidt in tvtTtkyttiftwnm ham 
Audi to flirt as iaiat vlii«li i« f•!»•< fVM t^« •AtfltloA 
of tho oaiao to tlio Mtti«oX«]ilo ialso istoivoil&to 
to tlM ft^OTO ootoljrtio hjr4roi«Mtioo of aitriXoo?' 
Vitviloo o»a oloo ko 3*o<«ooA to ialJioo wi t i 
•toaaoiMi oliloriio ia otl^ rX aoototo ooataialai liyirocoa 
elkloiltfol^ Xaiaoo aro ioolato4 ao atattiio olilorlio oalt« 
o< •MffitFOoootjnriaoo ooa to roiaooi vltli Xitliifm 
ali»iaiaa Hjrtrlio IMIOV 0 ttioa torayolyaotf vlth 20^ 
a^ aooao j^taooiaa ooAiaa tartarato to giw %hM ia laof 
JtftgHftttiiMnlftfKtfftiii^teiWBti fllfciiMllftiiiriltMMB .^ IglBWiflil 
Xufl^ voflcoro rofoitoA tlio roaotlM of aotivo 
lifirofoa ooafoaatfo vltli aitrooo ooapoaatfo to CITO iaiaoo* 
12 
rMtntljr i t iMis b«M fMBidl that 0«rteia «itiT« lagriafgm 
h9%% wmttatiaXm «r« f9wmAV^^ 
^tMttta 9t mr t ^iMM 
As Alkali aatal ar ««loitti salt of primmtf MiiaM 
p«Mt0 vitli «roaati« k«t«ftM to f iro isiaooT 44 
fiotiaor^' olXovoi t^aadaofluoriao tmd ^otaooiiai 
aalAo to roMt in aaaoato to givo tko ii^ao in 50^ jrioXA* 
Xa tho oaao oay* boiMili^irflaiiiao fflToa a low jrioXig 
ttotforoTi vhitt kmolqrifyl oblorido ia aAAod* tlio riolA io 
iftisoa to 78ji* 
^^ ^^ -^  ' X ; ^ 
flio aUnXit oaloioif aafAMaitHit or almlaim aotal 
aaiAo of a ooooadaiT aaiao ia otter roaoto vitli i ialtri loo* 
ao adipoaitriXof to giro tbt oyolio c?( «igraaoiaiao* 
13 
^c(o^)^as • s^siia (^ -> 
mi 
OH 
timt 2*bro»<Mml«olt r««fi1ie vlth %im Xltliitaai ftsl4« ot a 
••eondafj «aiii« «oat«iniiis la <^  ••HydrottA to girm an 
lAiit* io «oxT«et* a* finds that H*2v2«kll»vll)jrXpro93rX<» 
i4«i»»2*2*-ddm€Flli3ripr099rIft«iii«t A wvKf stalil* iaia« is 
foraMd wbAa l ithiua diisolititjrlftalds rMots vit l i 
2^l>rono«iieol«* 10x9 foXlovliig oifollo astliaaiasi Is 
pi^ opossd* Xitss stsbls lAiass esa not bs ^rs^srsd in this 
oaaiisr* 
4> Idlap • EOHvllR 
ilffftfliLiiiifflii ,J1tlMlt4i 
DistiijrX kstsis i^sii rsfliuetd vi t l i sXkyX sad sryl 
aaias givs imlatsf^'^^ £lxsi^sat ^ t l d s ars sbtaiasd 
vi th arMistiii aaiaes vJiiXs alipbatlo aaiass girs psor 
yieJUis* 
^ 
QAj{O^B^)QmUQ^Ug ^ 2 02li«OH 
14 
M^mn • Al > CS^G)2i!«SI^ H 
,+ 
-> CtjOgCasTiB 
log tlMB tiMi lAia* t f %]ie tai»«f ft f t t i > i ^ A &t %im 
EiE^ • 8'B«0 
<-
:> a«IE, • S M x ' 
^ ^ ^ ^ F ^ l ^ f f I f l f ^ r ^i^P^ "Wt ^IP ^PM^4|fc^j|p • • ^ ^ ^ B ^ P I F ^ P W I P ^ P Q M W^^Hp ^JP^^MI WPw^^wWt^^lw ^ P ^ ^ M B <|ip^Wr^l^^Bi ^^^^^P^^P'iWtSwwiiWwBW^^ 
l a F«nmxiai i l t ia i i t t« §*.•• $&• iiei»« ia gtai f i i a a f $4 
f l i — » 
1 
g • C9«^2i|@0|fi4)|eo 
m—s Qmnu^n^oQ^M^ 
15 
Ut%Tm&m rMQt vitft WBS %» iriv« O-^aao iaiatsf ^  
9Q]^ «iro2>io fli«iiol«t giir« ii»iii«t thmt P> ^tmpiAheil mt ISO 
fozialmiiatd eaa li« formed in aitm f^e^ tttliyl ortiiofox^aAt^ f 
Kg 
9 
ftl t90 form %}m iaiii* i& aaarS^ t^ 'J^^^^a^^ *^ f i ^ d * 
Xiii«fttti9ii* 
4, fiQ_ 
16 
W 
QQ 
-> 
(SHj), 
- ! • 
3 
00 
-> 
{Qil^UG^^ 
J z 
therasOIjr d«099900«4 at 120 to 210 to giro nltrlXM 
in 90 • jrioXd* i^ he laijioa are foraodi as a bjr pradiiot la 
atetxt 5 ^  ylaXdf^ OXafiaSf tortiary aleohoXa OP halldoa 
roaet with liydrasoic aoi^ in aalfiirio aoia yialAlat 
lainea*' 
m*Qmom*' * m^ ^ iigso^ — > EE*<>iSO^R» • ^ 
iJoni^di^ol mi or tho »mm oonditiMo ^voa 
a^boaasrXidliRoaaiiiao in 90^ yioXd*^ Zaiaoa aro t9vm9A as 
a l^ |}ro4uet ia tlit mtmaam roarraafftatnt of iMashyAfyXo 
61 
17 
(6E )^2^ 0i^ 0CG i^l5}«HOO(O)ag^ ^ 
«bo«ii to oxiiiso priwupy «ai oooooiarjr aainos to laiaoo* 
fhus t«liii«]rXl^iroptroxi4o -lad 4«(iotbjrl*2*|i«atjrl,«al]i« 
giiro« 2«(4"<^«tl^ l9«it|rUdoiio)«^"«i«thy3.«>t* t^at3rXmaiao in 
'iiaaE'a* • s*mu > a&.sa»R» • a«aii • UgO 
i,a petmlmm otHer iit 60 to giwrn primtay M.o«Co9rol.o» 
Ii4 
/"A-iiOg • asog • 311^ 2 — > (~\m * 2sa^«MC$a^)j 
18 
AI.Ie7iii«i»tri|^ hiBr^9^<»»P^<^>'*s^ «* ftaet villi 
nltr9&9hmkmm% to e^w anil.* 
EI »a»j?(0gii^ )5 • osagfij > im«o«»o^^ • Ofio^iij)^ 
^•toiiiMt AMI ««21 as a»itt«i fts 9r«viowiljr i^tM 
esa r«ttot vitti le«tiaia*« to oxdluHaifo tli@ Mglitr for th* 
lovor lioiXiiif leotoiio* tiift roaotiOB in «oidi oftt«l.r»o^* 
ffoi® XNNiotieii la oa^oeiftXlsr suitaiao for fs^purlagcXy^* 
taioaturftt^ lsiaoo» ^iao* th» mumtwpwMmA mM^^dm 
iiico orotOBuXiolkjrAo or <^ *!S«tl«rlRO>^ioiaf gi^o* U>* 
diftniiioprofaBos ^ t •4«»a{litl«i with a»iaoB iiistoftd of 
th« dooirtd imiaoo* 
o< -i^imo atids roaot vi tb ooiiiai li^pooliloHte to 
^Y« tli« 9lil03rapiiii« iatoraodiato irliio!i ^^twmpmm with 
tho oXlitii^tioa of QQ^ m&i ooii^sa ehlorido to ^W9 tht 
iadlfio* 
I A ^ 
V 
•iE»aCBQlA*)COgll 
19 
Tao tjrtataeat of oyrroitoarlioxaldlei^de with p-aaino 
69a Qenzoio acid mM ita @Bt9T ^ieXdeAt as9M»tiiln»s of 
(I) (ID 
'•m 
ROyO^OciU^iimQil • 
( I I I ) 
mQ&t 
.y 
ii 
llQ^w-CJgH^-SwJii-
(IV) 
.70 
in 90:« yieia by raflaxing 0,1 taol© of rl2;«Q.'i(^ 't«)Crigi'ja with 
p«>2 iCg. .OdbO (0»t sola) in 30 r3l abeolut^ aloohoX and 
3 drop0 of aoetio aoi<! for 3 hours* 
oao 
lai, 
+ %o 
.lO. 
20 
7f 
oonimiMktloii of t*r«9li%halAl4«^(lt trlth saalttftrtesid* 
or 4*phoii7lthio»oi8loarba8i4o» 
Qm 
aagiimco^ii^ 
Gm 
^m^mMiM&-^ > 
Ci&ixiHHCIiSH-Ph 
Jt»lrla ot axP pr^^^ro^ fix 3ohiff*» bi^ eos fiH»» 
p--<uaiaotl^ r^ olC2«l9opropyLi4<>ai3iao^«a«tii9r2.9honeX} bj 
ooitdiofioiiig tflti) oortftia aroaatlo «ieith;/4o« to produot 
Mkf^ > imtipyrotlo and ftatiaaalgtolo oomfo\iiido» 
OH 
+ 
H^C-
-oaCcii*). 
> 
HH 
21 
OiiCcaj^ g 
teca » CE^  • ?ti 
(jNmi^Ud«a*i-4«flAiiiotiiaraoX) 
OdgCHQ 
ao- -> 
3B{ 015)2 
OH 
^lan^ 9t tilP half9 syatnoslatd A1II« II«W 3ehlff*a 
teaoa of •aailllno in Qu«atltatlr« fi«14s fegr o«ndaaaiii# 
TaaUXiiia wlt^ dlffartnt aroaatle aadiiM. Jodiua 
borol^driia radttdtioa of thoso anlla to ooooodary aryl-
atsiiifs iadioatoa tliat artho auOotitutioQ ia tho a&iXiat 
«oiot|P ^ » OM^  07 ftn OH grotj^ ispoood otorrio roatrloUon 
to roduotioii* 
22 
QHmim^ii^-^X 
UCH, 
74 iimo aad >itx%' l>reparod rehiff baate hy the 
condmisritlon of anil ine v i th substituted bdnsaldc^des* 
t^i-ri^jidiae 4ehix'f bases were e;^^tiieoised .^ s possible 
anticancer a*?ents« 1« li«f»yl-3-ffietl^l-2-pyraaoline»5-otie 
on foaion with aeeta'side followed by a l l^Hne hydrolysis 
and aub?f@quoQt j,eidlfictation yieltia l-piienyl-3-aetisyl-4-
aeetyl«2-pyra80line-5-OBie« 
it.2.g •Uii-O—UiL 
I'D 
N. .a«o 
% % 
75 
synthesis of pyrladdine 3obiff bases''' as potential 
aatieaneer agents by the eondenaation of 5-^ iaiiio uracil 
with differeat (Usubstituted aroigatio aldehyde has be«i 
eazTied out* 
23 
*»opp' '^ has pjptparsa m variety of ani l aer lvst lvss 
{such as XX) froa &enzal(Seliy«i« nitro^«n au^tard* p- *»«-
bi@(2-eiil9ro8t!iyl) amino i)eniB4lrlesya« ( I ) in ard«r to etudy 
the ooapo of the roaotlon and to o&tain 8os« potentially 
osofol aer i fa t lvsa . 
;.u3HM^J)V.v( J-i^ i^J^ igCl )p j..j«a.i tiijix^.i^i)^ 
( I ) (II) 
I'liiasold and oi^onBOthlasoXe are vol l itno^m DioIo^o:illy 
aetlv© coapoonda; 4-^yl'-2-a'iiinotfila250l®8 and 2»aisino-
bensotlilasoXos undorgo condmsmtion with aaLio^Xaldiia^rle in 
prm&aoQ of plpeifidia© to i'lve .^cuiff B base i l and I I I , 
reapftctlTeiy* A altalLar rtmctioa of 4«ar ,v I -2-a tn iuo-
t i i l a ? ! J i e n s t h l o d l d f ? I v e t h o s e h i r f b a 8 e » 
^•CH 
( I I ) 
24 
« , 
'fixi MmQU—\0/ Br 
m fti 
(XXI) 
4«afarX«*2«*(3**lt3Pdro:i^ rylLlfliliiott«%tirX) %)iiasoX« tt«thl9di<!t (Xf)i 
a«v«rftX dohif f basta hAV« t»«i»i oondiiitMi with ejeXoit^sMiOAt 
msA thlogXysdXie *oli®' to faniisli 4-«iyX»2»C2»-ii3r«r«3iy»cX • 
8ttb8titut«d )i«fi«QrXaalAo) tlilit^oXtCf) moA 2{Z*'»)sst^fM!ffh9ayX 
or iuiph«lirX)*X4**««r3rX%hlMoXo»2*-arX)*-4««hiAMXiaoa« in) 
roapootlTtXy* 
CXf) 
^ % 
i t»\ 
25 
— u -
0 - - ^ 
in) 
further9 th© i»loloiricai ae t lv l t i e s of eertatu ^Joliiff *3 
bases prspurtd ae bsnzylii&nB a:34ij©3 Ci'ii3i»ini) »®r9 s^thesiss®^ 
by th® c©at?«fei8ation of prl^sary amines with b©asald«lsy4«, tries© 
'iChXtt bases iiava shoira ;ijoOf? funglatatie lictivity* 
filkoXoitm et a l , ' have 3:^mth9aiE,Q& n6w JoMff bases oi 
A 
.i*-»Qubstitut«a-:i -a-alaoalperastaos s#tth trlacstona^titae, t s e i r 
a:«jrnacalo.3icai ataxies a*iaw©d tuat i t st iwalates tii® central 
and periplieral oorroas syatsa . 
i t » * i 
I I 
A Busber of asoaethlnts of aliafmtic ai5s?iy??#3 
C..w.s«»sa*i w#rs ayathe^lgsd of the aaofsethinsti of aiioliatlc 
aliai^dwi with pricsarj aii:-tiatio aa<! aroiat lo aniaes and 
26 
Imt %hi^ ««r« often fo^iis as mtT^n^m^ Itootorioidts* 
Jtthiff tHiowi^ am w&ti %nilmAt9Wf$ tmt% thoa^t l e t 
«li« eoadmafttion of t>«utoie « o i i doriYmtlToo CD witli It 
ftt roo» r^ij^omtmro* 
soa« 
^mQ^ 
QOll 
af E 
-OOOR 
' 1 % 
(Z=CH) 
(III) i l l ) 
fovorl ot Ai? oy&tJiooisoi tirontjr ttov oslUao^c^l** 
!MtiioiQN4«(4««3rirl«t*pi9ormBlaoaeoto3qr)6oii«r i^iMioOf o 
ton oiii34ao*C 5»m«tiiO]9r«4«( *5*^orooptOi-4«Ai7X*1 § 2f4*( H) 
trisoi«5«jrJl) siott l^enoaqrlioiisyXiaoaoo* S«ir«a of tteoo 
oes^omdls voro oorotnoi for o&ti offiSTttloAitt ftotivitloo* 
i^OBOwsiiio ozidaoo ialiiMtoro IUETO boon Iciiovii to poosoa 
pronomood aatlomrraXooiit oetivity. ioao Hoaiqflidoiio 
doriimtir^ IUITO sboim psyohotroplo proportloo? wiA 
27 
innialtod in n t r o riAO a c t i v i t y . ^ ' -0V«rai plp«ra«lno 
derivatives hav« b9«i r«^ort©d as a a t i eonvulaanti;^ 
iwag.:i^«M«aii 
.i-Cg l--:u«Cfi ( ( ) >—U-wOi-afig—^<' 
( I ) 
fC-Cgiij-»ii«Gfi 
1 no 
'urthenaore, 1l»pii«!iyl-1,2»4-(u)-trlsol© sma meroupto 
131 102 
t r lazo ie :ir« also fooiKf to exiiibit anticonvulaiint property* 
I t can b© recalled that a l l stages in th« prtparation 
of i^inen fro.:!: carbon^l coapoun^s mxi asiians are rereraible* 
aeddelin and i^ iiniXof -^  bare report«H9 that ani l s 
are readily ffeoompoaed by aqueous raineral aelde» but they 
28 
wf 8tail« tovard* aqttMtts ^amm* AlimljM aaA tliofift 
!»•• also fooad to bo offootlvo eatolyot for tho l^dvolyois 
of oaiaos* 
Ootolytio Hr^ogoaatiOBO of isiaoo «IPO for tho 
fwst port OTOidea triim tho oorrooj^Bflinir osliioo oro 
doairod* Za prootieo o dlroot roduotlTO oUqrlotioa ^ 
of tho oor^ MtrX ooapoimd a&d aoiao ^iw m liii^or yiold 
of prodttot in o aoro oovroaioRt nay* 
aa»a^ • ^m* • H^ > Ra»aHi^« • a^o 
^Boairlldoooaailiao ha« aXoo bota rodiiood iritb 
oobaXt oarboajrlf oarboa tsonosido at 60 ata*i Iiydrogoa at 
lao ata, and t35*^^ 
I'horo aro aaoy ca«tloaI roagoato whioli rodueo 
iainoa« lofluxlag &Q^i\m in aXoohoX '^ roduood ialaoo* 
Jodlaa aaaXgasa la also offootiro* llino aad aootio aoid 
id roportod to bo an offootiTo rodtioins ayatoa ao oodiua 
l^droouifito ia baoio ooiution* ' Hoipiooiaa ia aotbaaol 
also roduooo laiaofl* ^ Mtiiiis aiuaiaaa birdrldo '^ 
ia aa offootiiro rod^jolat agoat* aodiaa borobydrldo - la 
3iot2iaaol at 3 aloo aofks* f&o laiao group oaa bo aoloo* 
tlToljr rodtiooct la tho proaeaoo of othor groups auoa aa 
29 
aitjrot ebXoro* m9%bQwy$ and harArojcrl vith •iMllim 
Just a* tmttr ad^ ls to the ladnts so abouXd prisavy 
aat ••ooai«i7 anliiafl* Tlw iiit«iii«diatt 1t1*tflaiilaa» 
olJciatdl} i s not •telilc and ia tti« eas« «f ••«<iai«f!f 
aadnas »o rtaotloa oeoara baaaiiaa daaalaatlaa of tlia 
iatamodlatot (21) oaa oalor givo tho atortlag aatorlal* 
Xa the oaso of friaai^r aalaaa* ttut intorsoiiatt (Zl) liaa 
^Qmm • a«H*sa > ^cCiiH»a«)iraa 
(ID 
tvo posaikXo aaaaa of doaoi&atioa atid oonao i^iOBtl^  an 
•xoliaiiso raaotioa oaa ooour* 
^0«li i • i^ HS* > ^0(HIJil»)lllia ^ > 
^a«MR« • i^a-a 
30 
to olitftl^ iaiftdiiii BiimmmXif tit* tMM fmiM% lias hi0mw 
hQiXiag point tliffin tlui U^«mt«i AiKliit* fh9 A^atr^ 
rem&tiim $M fardnroi 1^ rtmyiral, of 2.ow«r IwiXiag «Mjto» 
l i l l t lgB iigjg ,4f,lAtf I M i m i n 
adi to tbo iaiaoo ia tiio folXotri^ mmmmt* 
I^inoo iorlTod trvm mlip)m%te kotmioo oM AXii^Aoe 
whloih ecmtfttii aiio<«ii7ir^S«i uaSof^ ftldoi eoiii«ii8ftti«is« 
For oi»a|»l>o» i»2*fiti9fl.idmiooBi3iLiio roiioto vltli itoolf 
in fz>oo«ftoo of HOI at olioiit 100 to givo 2t2t4*triaot^l» 
^tro^ttiaoiiao* fMo Suvoivoo an alSoi ooaioaoatioat 
oaro3.1aati<»i m& tfoasiiaatioal' * 
-> 
aa^ Hji^ aCOiijlg .> fry{ ^ a c o ^ ) ^ 
31 
> 
H 
mt 150' for 3 Iir* gtrwo a 6$^ yi«X<l of li«2«»otl)2rlhoi»m»2* 
yXidottoxi^ &atylAatliio* 
il*m4tr3Liti«io aalXixso oa, mtfmdins at roos t«ip«ritttro 
133 
for 24 hr* glToa 7s^ yitld of l^a«ttliarlhoxtii«2-yll4«M«iiiliiio. 
Jterie iabibitioa of tho additioa of Sriipiardl 
12^5 
roagtot to oortaln laitioe has booa roportod* "^  Jl^ iioaeyl* 
ldi«no« -^l>iityXami]io dooo not roaot with imthjX aaiptiosltiat 
iodldOf irhila aU/Xjaagmoaiua broaida adda ia tlia nauaX 
naim^* Apparantljr aterlo affaets ara alao raspoasllila for 
tiia uBOaAloua raaotion of t^lmtylaagaaalaa ohlorSda ^%h 
dmsrlphonylicatiisiao to ir^ va dui7JHP-{t<»)i%ttyl)fiiaiijPl Icatiaiaa* ^ 
• (SiWijOMgai >^ 
32 
C(CH )^^  
mAl^ lcylphoa^hiliM and tMojihosphitM add %Q li*b«a«7X* 
IdfaMniXiae at room tinporaturt uadtr tht oataXftie affaet 
of aadiutu atiMxl^a to five o< •«aiiiliael>«iisfIfiioapjiorie a«id 
AialJtyl atHara!^^*^^^ riiroa aatarlala adii to tha latatl^'^*^^® 
-> 
ii;^09bo«fhorau8 aal^ mM to si*!i«iisyXid«aaa«lJi« in 
raflaxiag athaaol to giva aalaaphosiihaalt aolda* ^m. 
thm aviate ar« alipbatlat ao-90^ yialAa ara a^taiaadf viiila 
^ial^« la oasa of aroaatie aaiaaa ara rapartadl to h9 
30^o429,150 
mmcm* • lijPOj > Bsmm^^^u^ 
lareaptaxxa add to B^antTXldtnaafiilisia at room 
tcitparatura la b«aaan8 aoXutlan. aittotltuaata do aot «ffaat 
33 
iUAaa '^ '^  vp0r%» that m«roiipt»a9 r«Auo* laiiitSt 
tmt 3taoy sh9^ thlsy to 2it du« to 0iXaia*« nort •Igoroue 
r«Rollo& o^idltioiis of r#flttxiaf aEjXeac aM m ? foli 
•xo»88 ^t a9T9a.^ tan« 
li^ on the tttresftaa is a«7Wikptoao«tiQ a9ii!» rd^otion 
vith i»«»b«a87lia«ii«aaiXiiio glTM tlui oyolio addiaot a 
aiphoaylthlaiioliatmo;^ Both asroamtlo and allphatie thiol 
add aorosa tlui aaostathiaa liski^a* 
Cgii^oii-^Cgaj • maa^QOQB — > o-o ir—o^u^ 
E ^ . CiitCgHj) 
•S' 
In tha praso&ea of tv.) taoXaa of thlola 9«r aola of Jehlf f 
iMuiat tilt latter i.^ roduota to an s^ sina asd % dioulfida 
la feraad!^'*^*^ 
v/laiio 
34 
|{«b«n8yIia«iiMiiilin« r«aet with ac«t«ii«tt to gl99 
lAotaaa at tdO •20Q'^« aortAia k«t«n«8 MI dl«ftrli«thoxr 
k«t«it» do not rvaot;-^ 
QmQ OiJig 
3-l>«a8yli4«iiMUilIln98 in SQ t^io »oid r«AOts with 
potasflioia laacyaats atd'toglvt 1 »4«<dllph«iyliir8tid9a9« 
f i l l C>BQ 
litt^ntqaiaimisiii* r«aots vltii ^-Dcaaylldint 
batyX«aia« on •XlmiB«ti«a of biatylMdii* to «!•• a-phonyX-
% % 
Ohlorwaiaoo ftAd to tlio Isliios la vthMt oolutlfm 
to glTo diaslrldliios* ^ 
;,\ /; •''Ha-i-> (3(1 
35 
iodiiea bieulpiiito turn .Imm bewR kaoim to add 
;9 carl>Q&9 ol}talno<! iroa s&dl\m to ialngal'*^ IM Jill^* 
Id? 
'6*5 U^»«.4 "6-^ • t :0 l . o 5 
143 
ci ci 
.Hi^tsfu -^  was tho f i r s t to notlo© t l a t 3iasosj#t.ban« 
irtaots witli i!ai&«0 ta giv asiditioii 3>rodtiot3t t a tfhi«h 
h« <y3»igned a 1»2y4*tz'ia2i^llne straetttr«» '?hia addition 
prodoct was li^tor fo%md to Us a 1»2tVtrla8Cillne«^* 
SgtVjOi-i"-»C!geiSa • 'Jr,^?}^ 
-C/.t 6'^ 
.143 
i^iialogvQ addition eo£^ pdyo<l@ mkf h9 pr9pardS Ity 
tho addition of bAlogena to Sohiff iiaao in a dry and 
iner t »ol,7(mt* rn® dlhaXides ar« aaactptlble to hydrolyais. 
36 
RCii«im* • Xg >^ uoH—I—a* ^ ^ 
> 
mm • imm • fix 
4^1ft /^Y#rMfg 146 
ih» rtaotioa Of Sohiff itaMi«« dorlved from anlilao 
vlth aalolQ aaiijrdriao yiolds aaloEuilliQ aeids* ?he 
roaotimi is icaoim to bo roreroiWo. * ^ 
0 
i^oao otiior roagoiits ro|KHrtotf to uadoriso roactions 
vitli ;»eliiff *8 btisos ftro aUqrl Mli^oot ' ioooimotoot 
itjrdrogon oyaoaidot ^ aorbiturie aoiaP' aitroojrl ohiorldot 
otiifur;'' fUicsrl hypooiaorltoa ^ and dlaotiqrX aoetylono 
dioarboxylatot 
IfiO Eal aad aiash troatod oaraaogM broaido vith 
E«aii»i^ 0gE^ H(R*«o«-02MC^ H^ Cii»Cil) • o^O^H^CiianwaalidoaoaaUiao 
to ylold erystalXiao fl«broao«<><«o3ra&oaiixio8(XI)t «hl.oh 
37 
%r%@thiflBM%nQ to yielded «>oyaaolalti«s(HI)« 
o-jgMjgij^a.i»a..iCti.«ik5giL*E ^^^^ > 
( I ) 
Jv 
B%.J.* O«O2«s0g.iuCii»«,i0;iilCgil-I! "" 5* ^  
UM 
Cit) 
( i n ) 
Hai et al» fair® tli« irwactioa ot di|»h«!iyl ket^n* 
a 
II 
]i^=U > ^ ^ ^ ^ 
CD Cii) 
38 
{^^}^Qd- • Og . i ^ i i 
(0^115)2 
G}y.rj^d^ii • <ag.5«5)ga«i>o 
03 i i . 
fanllXlne L'cMff *@ ba@®© So not yi@ld E@is3@rt Qompounds 
cm treata«3,t with btasayl oxiloride and aq. nOl* but give asiidea 
only* £^ >V0var9 WIIMI beosoyl cyanide ie added to tho ether 
solution of vaniHiae liehiff bas®, • ^ * ' ©xoelldnt ^©Ids of the 
oorreapoxitiiig ^.tiaeort oospounds having mt®rtt±9d ph@aolic 
grouf aro ohtaiaod* 
162 
iiQ~' GdmUZQii^B. • CgH C^UOa 
V 
imoo 
GQIL 
Ci i—i—2gi i^-a 
so y a l 
39 
sjraio® and ropplag * tsave doi»« the ca ta lyt ic reaction 
of uOi.irf'9 uaaes. rue msciiaslam for the i&tercoii7«relon sf 
asoai«thin«ij to a^alnt imd ketone as found in tho transanlni&tlon 
roaotlon has long hdld the lnt«z><Hit of orgmnlc ohesdst and 
oioohemiffts alike* 
I^e tranaa'ilnation reaction of ^lyosEalic aoid vitii 
cXoaminoph^iarl aoetlc aold was oaurried out therein the 
asoi^tetalne forimtion playe an liaportant role* 
9 
100 
^Qd^iiQQQii • Ctw 
- i g O 0 l i 
"2 
:tU03 Ci 
6^ 11 
I i^O Ggi^CilO • Oli^OiiCjOii 
NBg 
40 
liwmQt aai oo-woricers have aeyJLat^ aajiti.© aci^a 
leiilff ^aaea* nxs^ IatlHi^  a^ c^ata reaet vi th aiaino acid 
•iehtt£*Q baaea to form intez^sedlAted tlmt ean be h^ rdroIyBeNl 
to ao.ylntoi amitio aoMs or di^sptiaeB. 2hla procotfurt 
offers a aew EathotJ for propaflai? so3i*a^t3#tio p«ilolllina« 
It has loa^ b@mi knaim t i» t t!i9 3olilff l»aa©a of 
aminos CO eoaXd r^i34r l>® ^ejXat@d vrith aei^ 'hallioe (2) 
or anlijr^^id^* ^® raaotioa l»tvolTda an addition aeros;'. 
tim Qaiim to fora at i£)l@ eoapauu^s, aa.i>«oquie9it 
I:33rii%i»lyi:il3 of the txQ%'^. tmlido ^dutot ^iolda tlio @la|»l9 
acyXatio^ ^foAmt of the ariglnal. ^dilno* 
^ -^  M l M 2 ^ 
(O (2) (3) C4) (5) 
A -ariao Tariaty of 3»al>staaco3 'j^ lt!i —-^i^ f^oun 
oon i^enao tfltli oarbcmjl «>'"jpoaad«? to slvo ^a».^ «. oOTspo-onflst 
an6. w&tQT^ Cheao n^^tiona uauaX2jr reqalra aeld oatal:f£t. 
41 
tfm tfi^iiA«iie« 9i xmt« of %hmm eoadiWMitioiis on 
ttoi^ eimetmtralioBs i@ rcvt&liitg witlt r#«f •«% t9 tli« 
r«aetiaii sMteiilaii aa$ iXlustratt stvtral iim»«r%«at po&iita 
rtlatiaf %o Mid oftlal^siii* l^fl^O,!^ roaotioit rat* go«s 
%hroii#i isixlAiw with pMf t^« position of tiio aoxiaRia 
aoj^ osidiag ^riaoij^alij on aattiro of th« E of lilft|« ma^mm 
rmte ma^ M obooirti iijr emmMmting tlio poooitoio oqiiiiil»ria 
i!iirQi<rjyig EI%ai:^  'JO e^^ua^e* 
mUg, * if ^ ^ M ^ 
tim vamhsap9i i ^ r of aitrogiii of Eifi^  io 9?ot«iatoll» 
i t oaa only tliea attaoii th« earbanyi gttmpm On tbo otiior 
MM f j-otoaatiMi of th« 00 group stiould oalsaaoo i t s 
roftotiYlty tovfti^o aoeioofiaiiio ifoafMits* fho foYottra^ Xo 
o^i^ii^tioa of roaotaat om lio rtproaonto^ «i imdor* 
01 
l i^ root of tlio stopi for tlit formatioa of .Qmm 
aro uouailir faotor miA oaa Ho r^rosoatod 1^ tko foiioiria^ 
ooqiMiaoo of roaotioa* 
42 
% 
¥ 
a. 
.0-
"oa 
<-
^ 0 ^^Mna 
ii.0^ 
RJS 
B, 
Oai -H^ 
a 
li.0. 
>il)9r« it Slay b« D^rflrogtiiy alkyX or arsrl grmip* 
m&% mMvtimtttut^A l i i i i iMy i»e» a«fl» mt9 iiiis%ift1»X« and 
43 
Japp*ciltt|;«ai»m «hl2,« liiTMtlgatiiiff the tui%itr« 
of «oiipl.iiig fi^ttot* of iitiuMa* diacoaiim ehlOfl4« mad 
•ti)yI««ti3i2Pl ao9toae«tat« la «llBiJUlit« •olution 0btaia«A 
the phcaylDydlrmsoiies of otliyl. pyrunrmto tfltli tho •liniaation 
of ftootio AOld* VhoTMMi* tti» kotoaio Mtop «h«a flmt 
tisrdroiyflod l«y treating irilh allcaXi aad tnon eotiplo^t th9 
prodttot «pat a<moph^ «QjrU3ydr»80n« of Al«otttjrl« oftrbondloxido 
boiag roiiOTOd* 
ati^ooaa-sOgSt • PMgca 
•JA, 
•^ GH,—c—aooit 
^ II • 0 HjOOOH 
oiuoocHaoaiia 
aii. *• Fiajai Cd^f^mimUSm^^ 
ffit. • 00. 
iJslag this netliod aa uaetilNititutod ^ -^ coto Mtor 
siioh ao aeotoaootie aator oa traataflnt vith a diaioaliim 
salt gaT9 c7<. •pldooQTliijparmBono of fho oorraopoadiag di* 
kotototor.^' 
44 
OOQM 
hy fo«fil«lrloF anil iii« oollabomtor* for tlM prtpomtiox} 
of phonylbydvAtwio* of koto ooldol^* ' 
171 
^MlXlpo ' proporod phma^Vs^armmmmi of AXdo£iy4too» 
Icotonoo and icoto aelflo la prooeaeo of aoof io «ol4 or in 
a%ttOOtio aodi.4 by trootiaff oarboiifX ooapottndo vith pii«Q]rX«* 
hydraaioo* favrol '^ aJLsa proparod phoaylii^ tfimsoaos of 
pyrwrlo flMiat <^  «»kotoOa%jrrle ooifl aa^ plioaylpyrurlo aold 
by trootiag thoB vlth phoiiylliyamiiiio* 
Oftudry '^ roportod tho propajratlon of phooyXbydzmsosos 
froa thlo koto ftoldo* 
t7A fmrrtik '^ proparod phonylbydyaooaoo of othyl pyruvato 
and ^ «4eotobutyrio aoid by tbo aotlon of bwiaoao dlasoaimit 
oblorido on aotbyX aalonlo aold in aootio aold ooXutio^* 
i?lotb/X ozaXaootato aXao roaeto la a aialXar faoiiioa vitb 
out ii^ Xo of booaoae diasoalua obXorldo to giTo aeao-> 
45 
ph«vx>va~><»* Of aiMhri m r t o ».<>,in.t . !^7« 
4> •» 
OOOilt 
• FMgCi. — > smmmQmGmm 
mom 
171 
f«Tr«l '^ aXao ^nth«0li«d ph«(i7Xh3rds«ion«s of 
metligrl ^  ••keto^^-oyaaoprapioiuit* by tho ftetloa of dlaBoaiita 
o&lt )rlth nwtliylo/^ ^ojFaaopropioiiAto In aquoous alkali aa 
wall aa In aattie aoidt 
177 
;Ialta«r at al* praparod ath7l«c>< •phaoyXaaoaeato** 
aeatata dyr a diffarff&t reuta* Hhajr oandaaaad 0^ ^ aoatyl 
ahlorifia vith oo^itia aaatata and raaultlag piwdttot vaa 
eaaplad with phanylciiaaonium ahlarida in pr^99R99 of 
aodina bioarbonata* 
4«.4athyl oow3af«a«2-*oiia and p-citroplMRijrllii^ draaiaa 
iiydroohlorida in oquiaalar proportloaa raaottd ia a^mtoas 
aleohol to form normal p««iitrophtii9rlhyd7as«ia« Za 9iKS9am 
of Oaaio raafoats in boiling soltttloat tha aoaaaraaona ring 
46 
imt oipflBitd aa^ th» 4ULmpmtiitTQpimnfVi^rmtmk0 of 4«-lirAx*oxr^ »®* 
%9Xflg^owi^ WMi tOfwwmA in 
iqrixmtlao vltii koto o^a^oimio ttoinit aothoaol. &• oolTost* 
ta i^ol/liijr^PiifeSOaoo voro also propwroi 1» tho folXoidiiK 
179 
• aa«ao 
Max 
IfaOAO 
-> 
5!iei»0E*B 
^' » Ef «I^X or oinr^  isro«9 
<lolnooa oimlhooisod foriouo ]plioQr2^ii^»«oao« of 
oorbonrX oo^^miailo ^ iioooXviat t94*ilai%90|^iio«rllur4vfttiao 
ia pboopliorlo ooii ooXutieii tflXutod vitb witor* 
3ai% 
OttjC^M i^ aa9 * 
47 
oC«oltroli<H&8ald«ti9rA« v«r« also tynthMlfittd im «li« roXloviac 
{sanaer* '^  
AcOH ^ 
m. 
?}i«Q3rllirAi«smiM of ^urboii^irato sorlos tmiw «l90 
Horn sjnthosiioi ^^^^^ villi 9«mrlii/<lvftila« ia aXttolioX 
or aqtttous aootio aold ooXutioa* Bax7 t t AX* * '^  
obtalBod ^yoxal MopIio&yXlirAraioao and SX/OOVOOMOHO 
fvoa oxgroueroso a&d pluniy3J^r4tlii«. 
^ ^ • 
QBOil 
\ 
/ 
QliQd 
on— 
0M20i 
\ 
0 
/ 
aa-
G^QU 
0 
oiiwHHaa-^ Qiimnumi^ i% 
48 
aaiao gitstaidta* iritli AiohlofoaMtHgri allsyX le«toii«* la 
>.'5 
II 
II 
m 
it) 
II 
M 
(IX) 
lya-His^Cgusinidiiioiiniiio) prop9M9 (III; WM 9r«9«r«d ^ 
oateOytie fajrarogmatieii of {!)• :?hMo oooipouBda lumr* 
li««i «ii9vii to poesoao aiitiXoulcoado aotlTllar* 
BE 
MM 
( n i ) 
.193 
n^dorofm ot ftt*'*^ hsro roporto<! tho oynthoolo oai 
sasoXo rolaiaat pro^«rtioa of 5-»oiiiiio«4««ryX9/rmooIo«* 
49 
-*6%^^ ¥» mma^- %%|a-M %h ' 
U} (3) 
Q^d^Q a»SEg 
m m 
f ^ hh 
(a) CB) 
varloits 4leJliiff *s IMUMM fros I>«i8ft2.d*li3ri« aitFOgin iia»t«rdi 
of asii^l. ti:^oro« 3iiio« aoiifccii* to • otnwtaroX iioiifio»«> 
ti im of %h« asosotltiao XinliafOt i t «ao tuomglit worth vliilo 
to sttt^ vliot^x' 1»«iii^ 3.l4!«Eio ^ixmtlSiHi ffOA ^miiaiAt&tyio 
nit^ifoa ftnoti^ oouSJ aloo Oo ofoliifttotf so j^toatiaX 
Eiitioaiio»r a^imtii* 3«f«ra]. isro®ti#itdr# liMro SwexllMtd 
tbo o^at&osio of @aoh iNiaii^lidoao ^dtmsiiSo©;^^^'^ 
50 
5«»Mliro<^«fai1h«^4«lird««aliiMM#l^anuH>ii« m» 
2«>fural.d*luri« with e^rrwrn^^mAiMg MiliioA««tii7df«»lll«s* 
'cii«sNMaa0Hjgit 
/ \ \ 
Q^M ^ 0 ^ ^oiiii«iHca-jfc»ii: :m 
'^^UH i^oup of halo^etKaidOfi ham lonir ^o^n lmmn3r^* ^ 
iooontljr Hlahra anf! oo«i«orkoro^^ imw oanriod out 
tho oyatlitsio of ooao nw li*C2«llitiii*4i9«41n«tli03Qr^on«oyX) 
S 
/ 
51 
Rt&xuititm of iildft^dffs and k»toii«« ma b« tff««t*d 
oisootlOy with borobydridMt ^ eatftljrtlo ii]rdroe«iatioa 
osing itf £aii«y ^1 or liy #odii@ ^oobol aotliodl. Oth«r 
taotiil ooaOlAatloas for tm roduotloa of kotoaoo otieh m» 
{aagnoBltxv* iimgnooiu.^  aaalgosi eiao* elne asialfflwa or 
i^a^inium amal^ aa la %h9 atooaoo of protonio oolv^atot 
loads to tim protfuetloa of aaioa or froo radloalo la 
saffleloatljr hlg^ easo«Dtrfttl.«io« Coti^ liair of thooo 
itnloaa or froo radloaXo Xoado to tlio foraatloa of 
blmoXoottiaur pro4\»t8« 
i^naa voB Matu gavo tho ataadarA lalwratoxy 
laotliod for tho pr^aratloa of plaaoolo hj tho rodaetioa 
of ilry aootono vlth amlg^aated iaa«aooli» la l»088<no 
foUovod bjn tho ^droXyaia of tho taa^oalua dorlTatiTO 
forsod* 
>^^^ -^  \ . . % ^ 
2(ii,o,«a«o -r-,—> a—0 > 
52 
(i'l^O)^-' 0. 
Ul^G}2^ 0 
% _!M_, 
(HjO)^* OE 
• ?%ioa)2 
( i l ^Sl j -O OH 
pii«ayX«tiiaiit ill) hj ta t red^tloa of b«SBftI«iiIiii«(I) 
G^O^UO^ ^^^^^^ 
Oiii-CIWIS-0^1 6^% 
Ogii^ Oil-JflWJgilj 
(I) (II) 
fh* r«auotl«ei froaoot obtftlnvd i^ th« a»« of 
Al/% roaoablto in Ito aodo of foxvatlon with plaaoolot 
It Is a bli^looular roduetlon ^rofltiot oadi la oeaotlTod 
as a hydrasoHonsola or dlliOBsal d«riYatlTO« 
K-Ooi'^tho^ybOBar^idoiioaiiUlat Is r^aeod to If2* 
d1ftttllliio-1 »2«"dl*o*aotiioiypli«aylotliSiio la §0^ ylolA» 
ttsla,^ soAlim iui€ toluoao* Both tho ooso and rooonlo 
looavro »sro Isolatod? **^^ 
mQiiBh MmmWh 
Qiou^y^-^Q 
(X) 
53 
H I 
smh—sa 
OmiQd2)^^J 
(XI) 
C J^IPH 
o(ciJ2)^*a 
.%"Hil^ ii- aasiiPh 
•0<aH2)^ Q 
{If) 
OdmSm 
^ 
it) 
Fb»lli*-0li-
C^Q-
,210 Appriiirotft w% mVi "* shoirad tfaat oatfcr frof«r 
e«iAitl9ii9t etrlaiB ooo^oaada oontaiaiiiff ^(^0 OaH-
•li»li«» smJ mOmiim isfoit^a oan add aUcaiil ia«ta2.a« Thtee 
54 
of pova«r* IB 9om9 etmw rMOtioii stiurtB lwa«diAt«Ijr in 
otbtr 0M«8 ijrt«r tlialciii^ for soronO. doyot o^ATAotoriotlos 
of am iMM^d roaoUon* starting f^ roa boaaalotiiliaot tlioy 
oDtftlaod 4iasottnUliiodipii«ii]rl«thaii«( BbM. loC fi?h )2 • 
? i i—M—an—m 
miimsm Ma POtfdor itpO > 
?1l—I—Sli Fh 
Fi i—m—o«—Ph 
Pk—fiH—Qli—?h 
4> 2 MaOH 
BUjmi rodiaood Joliiff *• IMMOS rapidly tyr dinsthyl-
oniiioboro&o in aootle aoid solution or oospoiuiioa* 0iiliko 
other )K»i^ J^dri^ ot diaMtliyloaiao^faiio ooa bo uooi ia 
boiling oootio aeid with Xittlo loo« of ootiTo h^Avogmi* 
Hoirorort disor fomotion vno sot oboorrod* 
\i/ 
55 
uohlff*« lMi««« d«rlv(i4 from isttl^X Ic9«9ii«a ean )M 
r«d«»ed to aisiaoe vmiMg a<3dliim alooholt or alusalaitia 
a'aftXfaa anA tin ^drooHlorido. Siatr pfo^uetloa froquontly 
9hB9PW^i ean &• oaoU r^ roj^ rooontod l»y tbe foUovia^ 
•gtaatiOB* 
/ -6^% / \ 
?ll 
ii.0 
0 
/ 
iH?ii 
K:iav»i and Itam^^^ stuAiod %h« rodaotiofi of 
oosponads ooatalaiiig J^ CNi>^» tfx^af tad otoorrod tiiat 
^oaaalaBJliao irlioa troatod witlt slae a&d oaloiua ohiorido 
itt aloohoXf uBdorgooa th« toiooIoouXar roduotioa %o 1«2"» 
dipboiiyX«1t2«diaaliiOfbtii3rlothaaOf in 75J^  yialdt iaatoadi 
of slapXo addlti«a of it^Ar^mk atoa to f07« l^iio&cjlanil^o* 
fbmf tovBA tti^t ft2<-di9^«ajrl*t»2«dii^lii09li«ityXothaao is 
56 
kaeim to •xljt la tiro aoaiifio»tioiMt oitft ia«2.tiii« at 175 
a 
and thm otter at !64 • Xhoso laoditioatloiia voro loolatti 
from %h» roaotloa Bixtaro* 
2ii/lt0li 
6 ^ 6 ^ Caai^ 
Ca-Sli-'v^t; 6*^  
Q^d^QU0Slh»Q^ 
"Shtiy fartliar eiiovad that Iron and forrle eWorld* 
alao rodoooa bansalaiiiliat to Aiaorlsod proSmet bat In 
poor yial'l* Ih® jrlold of blaoloeuaXr rod\aetion proaoot 
ttttlag also dost and ^01^ in (79i)» and oaa bo iaprovod 
Iqr olianglac t&o aaotiat anl tho nattiro of aol.Tiiit« 
ailtn and Ho ^ roportoi tho roAuotliro diaorltsatl^ 
Of ebitf*9 hmmm by alkali motala to 1 •2->aiaryl*M, B'« 
iiphonjrtottioloaodiaaiaoa* Bio aUcali aotaJt laduooa 
roduotlTo Aiaorisati^i of sabatitatoA Jl-bonaalaiiiliiioa 
{AxQmMSh} in othor «olT«st i« oxaalaod* aurtioular 
attontioa io diroeto^ towards tlio iooaerlaation of tho 
diaatorooaorio fsixturoa of dia^ie Aiwiions vliioh aro 
tito pHamry produoto of tho roaetiffia* by Boana of oroaa 
product oxporiaoato* 
57 
X«Sgii|Cii»IIF& 
(1) 
Lm^^Jimni 
^aga^8il^^ 
(3) 
Ms 
-> X0-'Q^ii^QmSWh ^^g-> 
(2) 
x«agii^*c!^*-ia«pii 
AP«»Cga^«c^irii»?h 
Cf) 
x-OgH^ca-l-i'ii 
(4) 
&-CgH^-aii-s*^h 
l-Cg^^-Gi^S-Pii 
PhotoehsnioAl 9tutll«s of lai&Mi ftuggMttd t)mt 
may of tM» 7«i»orto4 roMtioaa netuaXly do aot iinrolTO 
a photo ozitod otmto of tho iaino* AryX Aalnoo hsTO 
boos ^ovit to «nd«rgo roduotioii '*^ «iifi rodvietivo 
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ainorlMtion ' oa pjbotolysio vim on ^ <"ftaiiio radioaX 
fonftod OjT l^drogon stea traaofor t j tho ialiio frea an 
^•li^droiQr radieal in i t ia l ly fortatd t^ tho abatraeUoa 
of a hydrofin atoa froa tHo aolToat bj tht ooaoitiior. 
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ZQ^^^^m* 
ft« a • iit 
^if E m Ef 
Ot a m iif 
df ii • lit 
•» H • ."if 
f f 'i m QMum 
a* « (CHg)208 
a» • (ci^)^a*Ga2 
*i* • (Ci^)-iiaaaciw 
•:• • ica^} ^ Hmoc^&^ 
ji* tt (ci^aaCoacgiij 
a* m iQii^)^OS 
eondltlona th« r«duatiOA of li«>b«ii^lia«nMiiiXin* proet«<8 
vitiii dis^risatlOQ to glT* a Alastnrtoatrio cljctxira of 
with aUcali aotala ^*^* 9&isaaaltia,!aa«:ttaaiiai loAido* * ^ 
an. ^ ^ . ^ » ^ « " . « ' . , ^ 1 . , ^ » . . U ^ . 
liaoa r«i>ort«d^^ tiiat tho rad^otioa pfoAoota ia approxi-
aataLjp a $0f50 mlxtort of tha tiro aiastaraoaario ilaaiaoa* 
2?^0£)*iK?li H Btii9if 
jpjl Qg, Og pii 
I I 
M n 
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Sh m & 
\ 
/ \ ^ \ 
SMO ddfXjl 
tetnipii»iijrX4i«9«%lsia9 Iqr trtfttirig th« •odiua m4dit»t of 
ii«b«BiirUA«ii«AiiiIlfi« vitii }>M«iia«hj^9 or l»«iiso«to ootor* 
I t tism i»««» oltoim tiiat «li« or l^na l roporr^ lo in orrer* 
^ 
OgHj—OE—ca—c^Oj 
C3aH5)20 
> 
C l^' 6\ U-
Sft lift 
(I> 
' 6 ^ 
'6% 02 Qil Q 
Crfi i j i e^S 
6 ^ 
'6% 
H a 
GO 
of tlk* phatort^Nwtlon of ooao msyX li-ftUo'Iiiiimoo* IrrAiift* 
tloa of a amrioo of tio&salAolijrdo ll^ftlkyllsiiiios ia 95f^  
ottmaoX afforio dihsrdrophotoaiaors* vteroao irrai l j i t ioi i 
of 9vw%nl bomsdphodOBt IHy.]cyl.iisiiiM giiros tlui roAuooa 
di^sl3^z7XaliEjlii8iiioo« 13ii OKOitod 0tiit«o of t^o Ijiiaos 
'49r« S210V1I AOt to bt roaoUTo iat»«odiato Intt inotood 
kotyl ntdiOAlL iroro oXoarljr iaplieatod »« tho aotiro retfiio* 
i i i f agoat* tiioso kotyl xmdloala voro dorivoa froa ovt^vrnjl 
emep9miA% proaoat la %tm roaotl<m alxtitra aa aa iaparltar* 
aad addad a«uUti8art or aa a pbotogaaaratad apaeiaff* 
^non^scgH,^  l ^ ^ S o s ^ 
piM:M«sa»agH|| 
.l«2irotra aa« Siyi**" ptrforsitd the rwiotloa of M, 
iritli boasaldoltyda ^btaixl ia iaa in dfy athar folXavad fqr 
bttbbXiiMi ^tyt^n and daaoapooitloa of tba aatal aaXt 
giiriag 9080 aad dl dialdiaiaoo* 
Ia/3tn0 - Diaarlea 
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i^^aa^i 
I K 
«2iiao > 
0-.ii-'3iaks-cti 
a 0^ a 
^• •0 aad 4IX 
ag^OE-.^»0ii-flg^j 
20. 
lij/Fto, istoa 
OgH5CIWim-Cl!i2"-iJgi^ 
a^ii«ca-iia-cjik-.o 
^6%' 2"*°$% 
^ 
62 
1125 
{Q^ii^)^Q^m.tsm^ 55^ g^oa > 
^^6«5>? ,OiJ«»Hi*«Clii^>l $ % 
(cjgii^ )2Gfa-»a»oa-Cg^ 
(I) mw moA di Cn> 
H»h70tx« a&d oo««or!c«r« ii«r« aiso ^oii* tli* 
photo r«du«tloa of bmsophoa^v S i^AllcyXiaiaft to boaslijrdzyX 
alliyliiiEaiaoof '^^  fhiM •%vAf olMiirod that tlw proooaoo of 
t«t«2»2-t«tmpli«iiyXotl!afI«aiao «9 o»o of tho photorodaotlon 
prodttote of £>«(itopH«aoao S^lioiieliydrylittiiio* 
sag 
(I ) 
in) 
AOgO/ACOH 
• l i 
> 
% 
^hSh^^^hSh 
(HI) 
63 
3eiiitf*a ba««» t»y irrttAiatlMi la F3CCOOH or B^^^^ to 
get :!$5 ^ irl«34 of iowMTisod produot* 
{llx>l ot o2.« ar^rofloatod tht aov Asi ooavoaimit 
rottto to tho osrathosls of diii^Boa aad omtotltittod ar^ rX 
diasosotliaaoo of i^ombatitittoa lainoo aod kotono i^ rdimioiio 
la proeoaeo of aoftlita i& ethor* th9 prodtaet ontalaod with 
li«naaIdoi«7do i^boasjrllslao (lat AatmJa>*mQ^u^t «^ H) vao 
oopoitttod bjr ro^oatod fraetleaal oxj'otaXXltatloa frea 
otimaoX* Zt ooatlstod of sooo aad dl*ifI*«dlb«iarlid«ao*Y9 
S^lj^hoaylotl^Xoaodlaailao (JN^ i 17^ oaoh)« Authwstlo 
owsfloo of :aoso and dX<»2a vera proparwl aooofdlag to tlio 
motiiod roportod*^ ^^ ^talytlo lurdroioaatlea of aoao «id 
d3.*2a ^vo aoao and dl Iltli*«dl1i«n«rl.*t»2-dl9h»a9rl.*1f 
S^dlasilaootiiiuio* 
G^B^Q^n^li^G^l^ 
232 
lia/otiwr 
> 
(1*) 
' $ % 3.difcCll-^££ 6% 
•JO. 
Dlaorlaatlott ^  
aa* 
^ 
•21^0 
(2a) meso and dl 
CgKjCa-i-OHg a j^Hj 
Ma' 
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'——^ 
c^H^oa»i'i»»CH2«agif| 
^ii^Cii»Ma»aH2«>€i^^ 
a«99 ana ai 
AT 
C-0Oii 
u 
^ 
•A 
{it) Og 
> ( U i ) M.Hli^Ca 
U) 
/ 
AT 
^ikSf^^MmQ 
\ 
M 
kse^Qihi'thiii 
/ 
4r' 
\ 
(2) B 
I ^ X S O V S S I O i 
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ifitrogenous compounds are important chemotherapeutic 
ugmktB* thmt 9k^9 vm0^ ma tartiXlnvrm aad iatfiuitrl*!, raw 
ma,%9rimlM tor th9 prodtMtioii of rwrimm •jmthttio 9«ljriB«r«* 
pharMftoctitioalt* .l9iM of th«a bar* aiiti«M««r aad «iiti« 
for oaajr 4i«ta»«8 IneltiUliAg hmart milmmt»* Th^ ]trod«e« 
^msodilattoBt pQmmB afiti93rr«tio and antl««01« p««9«r%iM» 
;ieiiif f bM«ii feiii!riR4S «a%iMii6«r iprop«rli«ff !»•• li««n yropftrtft 
by ti&« eo»i«i«iti9zi of aiiiJllJi* vlth disntetltiitoa IHRISAX* 
doJ^dos* fl£UftOX« ftni btnaotlitiitolo ^mrtrmtlrmt mf ftXso 
rtportod M iii«I04li«ttUjp Aetiiro ooi^owiaft. Bohiff bMo« 
froa >«ai%li«l^i»t aitrotM vastiuri «aA p«'*«iito«plMMr3ttlUi»9o3Lo 
«r« r»9«rtod to Mvo olipiiflooat sotiTlty nctiiuit owioor* 
Soao Soiiiff baoto bsro ol^vn fuagiotatio aotiiritj onA 
aot «8 otlsnilJiat for oontymlt «o4 jj^ orlpliorttl. norrous ojotoa* 
A naalMr of oaoaothliioo of oliplmtie olfloliirdoo iroro loototf 
for aatibootorlajt ootlvitloo* I^ooo ooapoundo ta*vo oloo 
boon oood »o •mti-iaflasBttotovyt oatirhouaatio* •atlAllorgio 
•ad A&tllioaoXjtifi agontot A largo aoa^or of thooo ooapoaado 
aro aooooli»tod with an%io i^iriil.oaiit and pojroliotro^ie ^ropurlioo* 
wit^ tilt roaliao'lioii of iaauaorablo bioloirloal 
?roportloo aaoooiatod with ^ohlff teaoo* vo itavo aimthoaiood 
a tti«»bor of Soldff bmoos (l-Junr)* timiT blaolooalar prodaots 
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wmrm «X«« •yntlitiiiM^ i» •rd«r td ctniir %li» tff••% of ittor««tt 
of altrog«i 9n ttmir p<if«titiiiliti«« «• in t f • aiiv«f«X phm^l^ 
t^ax«90fi«i (I>:f«II«II!) trar* syathMiso^ iritli * motive to 
propAro tikoir i la«r l» i^ produots and to otttdj tlioir M.oXociooa> 
aotlirltloo* 
iOllif f IMUIOII or i39i»«8 Of «Urkl»B I^. OOSI^ OllBdO VOPO 
9r«|»iiro(! Aooordinf to th« motbod of l^olov imi S^toui^* 
(Hio liol^ o of an %ppTopriM%9 oldol^dot kotoao or Koto M i a mo 
troatod with o»o otaiTaloat of frootUljr diotUJLoA OAiXiao In 
prooiiioo of oootlo ooii ot roo« tovj^orsturo or otoMi iMtli 
t««9ox«tttro for fmr^rinf lonfth of tiaoo i30 aiat to 2 l i r . ) . 
SoMff *8 baooo of oar^furl oo j^^ eiiado wmf ooolJijr ototaiaod la 
oryatalilno forsi on oooiiii^* tiiooo ooapoundo voro roerjra* 
taSlisod ttotog ottitabXo oolToott ftltorod maA Ariod in ft 
vao i^iA doooi^itor ovor atthydrono oftSioitn o)ilori4o* tlio liquid 
iftinoo troro t^on in othor* vmohod oueeonoiYOly wltii oodinfli 
Moftrboaato oolutioa (S^) aai vator* Stlior oolutioa vaa 
driod oror ma^ATtmm aodiiaa otdphatOff filtoroA aad oonooiitratoa 
fiatfor Yaoao to oiitain 3e&iff IMOOO* (tabXo^t) 
E I 
fABIJi mi 
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a 
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(l> 
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(in) 
(I?) 
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(mi) 
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U) 
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Un) 
(Mil) 
(Xlf) 
C o^u*"-
(^eig^.c^a^-. 
at(B o^a)ega^ « 
3f4«(B30O)2O^ll5. 
4»(02H)0gS^-» 
2»(M0)a^{|^* 
p.Ao^n)Q^ii^m 
2»4»(0H)gCgii5* 
3f4t5-(%CO)50gi2* 
4,(0H)0^a^-
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CE«* 
0^il.Oa«CH • 
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H 
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f5 
to 
83 
79 
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89 
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77 
d2 
83 
5f 
95 
6$«46 
99*t00 
98 
69 
\ ^ 
91*92 
120 
«>-84 
• * 
• • 
• • 
8»»90 
(1?) o H 79 36-37 
(xn) 
% ^ 
a 77 93^4 
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no* * * f^) *o 
mmmmmmmmmmmtmmmmmmmmiimmmammimmmmmmmmmmmmmmmmmmmmmmmmmmm 
(xfx) ( V II as 
(XJL) 
(£XX) 
CMXX) 
(^nz) 
ixjir) 
CjKj* 
^ % -
Ho^ecciij)^* 
IKijCCCflj)^* 
moo* 
' ^% 
0^5 
oa^ 
Qo^ a 
aOjH 
e? 
83*5 
79 
SO 
82 
• • • 
— 
102*3 
132-35 
125-30 
FlMniarXlQrir»ai»i«» of k*%9 •oaf 9OB48 iy«r« prcyunid tMlag 
ft«iiooiui ffolmtioii of •» «Kolgrito« kotono or koto ooi4 VAO 
trofttod lAth 000 M40 ofnifoloiit of phoor^^fftoiao ooXutioii 
ftt rooa %oo90Votniro or on o voior lN»tli for o porlod raaciac 
frofli firo aiaittoo to 1 hr» 9iimsj^X^it%wm9» of aldolirdos* 
kotiito or kolo ooido ooro obtoiaotf oooUy In orsrotallJUio font* 
£Iio roootioa oixturo voo oooXoA fiitoroA oii^  vooliod vitli i^tor 
ma ftir iriodi* fkl» wui roorrotoXXiooa uolnf « ouitolilo 
ooXroati to «ot paro pho«3rX):g'dro t^too*Cfo02.o*2) 
69 
fi^JkBi*^ 
in) 
aomomQ 
iro« a & 
Cn?) 
(i;x;n} 
(OfXI) 
imnii} 
dzxi) 
(XXX) 
CIXXX) 
(XXXXt) 
(XXXHX) 
Cixxxf) 
iUIf} 
(Xl^II) 
4tC02S)O^S^» 
4,(a3C)2HagH^» 
2,(H0)CgM^* 
4,Cffl»0gM^» 
%i^ifi^W2C^n^ 
(OjiDCifi^^ 
4»C0«)*3-(H5C0)I3|H^ 
Oi^ i^ oawca • 
4»(H3«30)Og^^. 
o 
a 
a 
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H 
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98 
f5 
9T 
95.5 
93 
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73 
78 
92 
9? 
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148 
139-40 
«20 
Its 
143 
I ts 
155-57 
11^117 
H 94 
« 83 
fif*70 
11^ 
70 
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Cxuvii) 
(xn?iix) 
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(IM) 
(XI.II) 
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moQ • 
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m^QiOii^)^' 
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0OOi 
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a 
M 
CEj 
m 
85 
^ 
93 
94 
69 
f86«-&7 
I79«80 
f18-19 
129-30 
It? 
92«93 
aiut and ctiUBiolrehlArofors aliEt«r« (20t1) anitr r«IXux for 
r«Aii8tioii ^mdiMita (li»XXZ«»MlIXT) in qalt« «iooar«ciiis yi«X4«* 
Msdliaiiljui of formation of MaoXooular frodtieto aay 1^ 
«x)^ Xoiaod )9 tiio foUoirlsg oo^utooo of roaotion* 
SA-O^S*!' • 2 > ^ 204^^?* • ^ ftotol 
a—OH—S-—R 
-> 
71 
a—OH—»—w, 
\ 
/ 
smu 
-> 
a — m — I T — a 
n OH—HH—] 
E CH MI—a 
FofttatlM of m «<ivtt2,«nt bond %ftkM pXft«« b«tir»ta 
%hB tvo tr99 ifaAieftXfy rMmXtiac Hi %h» forMi%lea» of a 
I I 
1'? 
f^tiffim K g«tftlwUittf (I) wltfti ling J(m% mik 
lt«4ttAtioii Of 3e&iff*s bta* (X) «ft8 oarritd out «t 
rsflttx tmptrfttur* «US1KI$ elno dust in •lisiariaX e^l&Xorofora 
mixtttr* (2081) for 4*5 1^* Work-^ of %h9 rflftotlon aixtiapo 
•At oi7«tAlIisftt&oii fRTO tbo ooispouad ««f« 130* 
^^^ (XLIII) 
\ I iH! tiwIinygiHwyJif f timt il M i l ^  
$lio OOS^ U^IKS m»p* 150 g«.To aoAlyoio for ^26^4^2 
ftSd i tO SOXOOttlOr WOil^t WUI found t o bo 5 H » ^? s p e c t r u m . 
fsro « otroQir IM^ ot 249 B9« XH ofoetnia shoirod aboorptioa 
Danfio at 3149—5220 C^ H), 5029 (0»a-li)» Ooatono rinaTt tiOO, 
15S9 (C=^ 0^)» 1450 (a.il) «ia 740, 700 oa**^  (sioaQ^^iiliotltatoi 
bo&a«ttO>* Tho MM apoetraa df thia ooapotmA fOTo a atatipXot 
at &7«00 •7*29 for 20 aroaatlo protona* A broad ainglot 
for 2 protona at &4«93 via aaolipioa to tbo booasriio protons* 
A broad dottblot liko alfaal for tuo protona oboorrad at 
(S9«7 (dialai Iliad oa l&^Q aboJco) vaa aaoribabXo for aaino 
protoaa* Abovo attnliaa eoaflraad tbo atrtiotoro of tbo 
ooapoond a«p* 130 aa (XJiIIZ)* 
73 
H«du«ttOB Of t i l * •tt&wtrat* (IX) ifitii sin* Aimt mtd 
p-C Ciij )2K«0^a^cifaS0gi^ -> 
( ID (Xil?) 
1iMl"t4^li»fhTli^totBa«yAHt2Hllaila?pfttBrltt>aat(lMy}* 
SI.«s»BtaX MMljrsla «na aol.«cialar yHubt d«t«f«lii*tioii 
of iXiflf) 9<mtirm9& aol«oulJur foansuXa • • ^5o^4^4« I^ S^ f^ * 
0? AbsorftifMi i3»xljiiw at 552 as* IB, tipmtrvm dlitplAfc^ 
banda at 3240»5200 (SH), 5015 (0«C—H)t t600» 1$75t H40 
( C — 0 ) , 1440, «3tO Co—S) ani 750, 700 ^^^ (aianlKitltatai 
b«)8«a«)« $hl8 eiaeurlx ladioat«d t l i * fara«tiaa of a 
liiaolaoular produot (Xi»I?)» um apoetnca of tliia eoapouaA 
ihirtliar antetaatiatod tiM abova atniotttra* A wiltls»iat far 
18 protaaa oaan batvaici 6 7*5 * 7*3 aaa ba aoeifaad to %h9 
^<»<.U, p r , t , n . . A ..road . l . . « l . t .p,>«rU« . t S «.6 . i » 
dua to tvo boatfXio protoao, A broaA Aaublat lilca algaaX 
for tvo protona oxolumgaabia vltb lijO ia aaaa for tae aalaa 
74 
protons* A pmk ot»o«rrod «t^5»25 v§» ftsoriteljylo for 
6 protons of i«4liMtlir2> froup* 
i,tiitlliii,.iil g^l l i f iy^i i i i i^ i i imi iCI I I ) iilllii .lliig, ,1^1 
f!i« r«aotioii of 2wi8othoiQrt>«!iMdjaii3Ltiio ( I I I ) wi^ 
BIAG ivmt in otltmoito ohlorofors l^roviJoi m wmp^nmA 
33#f* 190* 
\ /^CM-IB-Q^Hg 
(\ ^0a«i«0g^ > 
cm) 
ffliinitttil,ttillfii ^i Vm tfwfwg atti fffi' i t ItiHll'* 
«» 
Oo^ poitad m«9« 190 VIMI oorrottljr MuCLyood for 
^i&%B^t% ttiro«i& oionOAtai aoaljriio sad aol.ooiil«f wigtkt 
4ot«iisi8ftti^« Zi opootma of tliio ooa^ otmd ohovod 
ftHoorptiOB hmi» at ?a4«l*51SO oiT^ (^B}i 5030 (€MU.ii)$ ISS$^  
IffiO CC-^0)| t38$ CC^»)» 1250 <a-N.O) « ^ t50 •«" ' 
CdioiiliotitiitoA liffitoao)* l iH opootniB oiliiliitoa • oloilot 
75 
(m tilt Ii«ft8«{t« rtag« 4 isitmi Bingl9t m% S 4«72 waa 9^8«rf«<t 
for tir0 humane fTOtone* 4 «it2.tifdl«t ftt S 7*t * ?•<» «*• 
9»«d for IB iii^ iKBtttio protoaa* On t&t iMiia of ali«r« 
#fiftltta if,li iilai.4ffMifllffiirltfuiliftlillttidll ff 111^ ,. Hat«tot, 
0oiapeiaBi ( I f ) mm rofliu^l ^ t l i i^o iiwt and 
5t4»( H^CKDjO t^tiiOB I^^ i^ ^gQ^ 
-> 
itw) imn} 
^^iKglffCllillWi iA..II>t...^ii^iMi4iiii.itit iliilS 11 tiJHyi*' 
{It4'^lffiil&f HfilltBgt H J JHIIiitoglHttflitllllif (Mrin I 
09«yom4 scf* 190 no* «orrt«ti|r aAftl^oi ^iiwigli 
•iMiiBtal MiaLirolo msA a^oeuSj^ itol^t ii^«f«laftti«& for 
% ^ 2 V r ^ • ^ • • ' • ^ •^^^•^ •liwrftlen mtlsim at tJS a«. 
m iMotda #f t^iii ««NifO«ii vara •#«! «t ;!$240—3liO CHI)t 5010 
C0«0«»M) ai^ f$90t I $40^(0=^ a) for iMRiamo rinfa* l iaia at 
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1500 and 860 mT^ o^n b« —»im*^ to (0«i*i} «aa tri»iil»a%itu««d 
b«n8«ii»« SM 9p%9i%mm of ttiie ooapoiaifi furtlMr oalisfoiitlfttot 
tlie otmolttjpo iXitttU A tttatifilbOt •« 85*8 • 7*3 for 
16 proton* of *i*o««tio rliiSf • doukXot f»r 2 pr^tmm mt 'h 4*70 
io iuioriiMi%l.« for tlit kooaijrXio protono* 4 <loiib2,ot Illco 
• t « s ^ dtto to 2 oiiliio protono obooivod a« *6 5«9 was temA to 
bo oxoliftafMbXo vlth l^ O* & brooid ol^ia]. for 12 H obaorrod 
ot S 3«6 was ftnoignoi for four aotlioisr {Mrotoao* Qa tlio iMioio 
of tlioso oiMiorvatloao tlio produot s.p* 195 wui aoolgnod 
otmotaro ao 1«2< i^<»C^»4*di»otiio«|r9liaii7lMf2«dl.aaiiiopliiByl-> 
othaao iwunh 
aodaotioa of iNiUroboRaalantllao (7) vitli slno teot 
aad elilorofom Mirriod Ottt i& tho oaml. m^t frovidoA a 
fioi^oad a*p« 160«6U 
v-<Cl^"'***«% — • > 
( » ) 
doapoitad a*p« 160»61 naa oorrootXy analyaod for 
^26^22^4^4* ^ abooi^tion sajdaua of this ooapOttiid appoarod 
77 
«t 285 mm* X& •p«etnw of %him mmapwm€ tthrnvmA baads m% 
9230—9310 for CSi) grou t^ trhllo ftSiooi^tion liMido At 3020, 
(0=iO—H)# 1600, 1590/(0=^S) «r« for tMmsoiio t int . 3MI«!» 
m% 1370 and 750 oa aro for OmmM mxk^ diaulMititatod li«Rf«»o« 
thm HM opeotnis) supports this strueturo* A aultiplot for 
td protons ap9«ftr«a at & 7*30 «> 7«d vss aseriteblo to 
arofliftt&o protons* 4 brosA sin4il.tt for two bsnigrlio protoas 
wm obsorrod at S4»a$» 4 broad aomblot for t«o pistons 
. . « .t S 6.00 (*t..pp«rtng 0. 1^ 0 .brt.) « . If ,ia».a t. 
amiao |^ rot(His* Oa tbs baais of oXsatntaX aaal/sist aolteolar 
iroigbt and apaetraX attiAiast tba aoapound salting st 1(0>^l 
naa Atsifsaa tba atmotura (i:i<72X}« 
tlHitigft 9t 2Hi7arffirlwnilinH.1nt(yi^ yltfa ato m% mi 
fra&tasBt of aoi^uiid (fX) with aiao dust sad 
atliaiio3i.# obXorofOT* wm» pmetowmmA in tba fiaiial faobion^ 
yialied n aoapanad;«»9* 1(9« 
.on 
-> 
OS 
Cfl> (xiiyxix) 
4 ^&9S 
78 
HSU* Sa flf«i}trtt» •z>til»it*a hmiim m% 5330*3150/for (II) gimif* 
A te*oftt ktAi At S^SOx^ *** ***A <^>^  ^^ stfNM i^ag* maAn at 
I59$> 1560 <C=^0)« f440» 1330 for O^ M moA 760 M*^ for tho 
dUv^titfttoa l^ iRSfBo* jiM opootnai of %M» etmsimmA 
dlnplayod A flMl.tlplo% at 86*7«»7»2 for t3 protoao* 4 lirofkd 
•lagllot for 21 appoariaf at S4*5 oao aooniaU.o for tlio 
l»oit«jrl4o frotoao. Aaotlior broai oia^ot at S6*5 for 23 
dloi^poarod oa D^O olMkOt «ao aoorilmtolo for h^OKOl&o protmiat 
Hiftftllfti lift, iiSffiitoB^iByiMtBMdiittmitt HI) iltli UUA% S^gl 
4 oiailar troatatat of tlio 3^dlff«o Oaao iUUi oitti 
•iae 4uat m^A oliXorofora affordod a ooapoiiaA aoltiag at 174* 
-> 
•OlimSBmQ^ 
(fix) (XHI) 
79 
for C^&^u,o.m Wf AktorftiMi aftxlasa VMI #i>»«rY9dl At 
230 us* II Of Mtrus of tMs ooi^ OMBift gov* olNiorptiOA po^s 
ot 31@0»512Q» for Mg 5015 Ca»a-^a)t t6tO» 1500/for ^onsceo 
ring •tr«elil&£ (a^^^O* BmiAB at I53dt 1570 wtro aotigaod 
for oroAotlo aitro grou]^ otr«alilii«t ma ftonao «t 1540 «ad 
700 oaT^ oro ooi^^itiklo wi%h (OmM) gaS iioabotitutod boiumo 
ros^oetiv*]^* UM spoetnus of thlo ooa^ owiA fiwo a 
muitiplot «t 87*5*7*9 tor 19 oroaotio protona* A douttot 
Ii]i« oSpytl for 2 protons «t 84*d2 o«a Ho sMBl^mA to tlio 
boa«r2>io protoao* 
>ii^il« fC g<4*>iaiir4[ifii!lMmMiliatttUaf(<UIJ fll& Steg gml 
HaaetlM of laiao (7SII> oith tbo al)CHPO ro^«it wm 
oarriti oat undor alailar oandltload* Aftor «uroa^  noiti-ap 
ai^ d erarataXXlsatiOB a omipoimd a*p* 160 was soourod* 
'Oa 
( n i l ) (I.) 
80 
0 
Iltifetlfti4c^iii^iiiyi>)fffia.?i^4diilfiitaiiiiif4i^ 
%Q OH moA MM, funotiofit* i t s i s at 5030/ tftOf 1560 «ai f 440c/n-i 
mm •9M§^ %iiXt vitii Ca»9«»li« C=^ @^} ana CC«i) •t7««liJUit 
ot»raQ%«itatio for t ^ tri«ul}stitat«i &«imici«* MM 9p*etmm 
H prdtims »>ppmiTing h9%w9mi S 4*S*7«t iiat Mti^pita fer 
lurowitie 970i4m»« 4 •iiis^«t for 2 protMui at & 4«45 iias 
«a«i0i«4 to li«a«7lio protona* 4 ^roii oiiigl.«t olisofvodl nt 
6S.5 « . t a « M t t . 1 t h V t . w a ^ t m . f r 4 ,rot«» ef 
t i l * p&tBOi^O •| '9tt i t# 
itiftllfli ,il' ,5t,4itl'?lijyMlltiy.lmiiliiniAlBt(illL,tll>iMjia 
1 ^ 9&a^wnji CIX) iRUi W9Avm9i with sine 4utt «ad 
mt 210. 
3»4»M%co>5^Cga2S»»i^g% — > 
(IX) (LI) 
81 
fht wmpovaA a«p* 210 §tir9 «orr«a% miftlycls tor 
^32^6^2%* ^ absorption Mucioiiii oppoaria^ m% 2S5 aa* 
XI opdotroa oi^bitod b»a§o at 3240-3220 «a*^ for UA 
group. Bandlo at 30l5t 1600 1579 aad 1400/woro ooosi tor 
OwO«*H« e=^ =^ C* aad C«iNi^  taaotioao* WMi oi thla ooapeaadi 
oxhlMtoi a ttwdtlplot at S€«4«7*2 tor 16 aroaatlo protoao* 
4 broad oinglot appoarotf at 84*75 tor tve boaaylie protono* 
Aaotbor broad alaglot am foaiai at 85*2 tor 2 aalao protoao* 
(DgO oxolk'iaioabl.o)* k oiaiiot tor 18 protoaa at 85*55 nao 
aaoliaod tor 6 aothoaqr croup oa tvo aroaatlo rififa* 
^fitl iw f l 4rayamrtmnfHMimnfU) f%%}^ 81M Pm% 
Cottpoimd (X) vaa oubjootod to roiaotion with tlio 
abovo roagoat in tbo uaaal voy* Sabao^aaat «e^«iip ot t)M 
t 
roaetioa aiztaro attordod a oMipouad ao^tiac ot 154* 
HO x yo&^s^^^ii^ 
m-(\ /)-OH«i-C^Hj > 
82 
Qh^aetTiotiOB of th» ooaptma m.v^ 194 ao 1 .a-dl-^ 
Oompouad aaX-tiag at 194 vas aaaXysad for C26%4^2^a* 
inr absorption aazia^ia vaa 4»bs«rr«d at 295 TOM* IR absorption 
bGiads Blioirod at 3550 and 3240 - 3210 for OH and NH groups 
cm-i-
rsspsotivtly. Bands at 3020t 1610, 15T5Xwors obstrrsd for 
(CaC—H) and (C=--0) strstohin^s and a band at ?50 cm* was 
obssrrsd for disnbstitutsd b«ns«ns« fho HHE speotnm of 
this oompound ezhibittd a multiplst for 18 protons at 
1:^ 6•9*7*3* assignsd to aromatio protons* k broad singlst at 
04*7 for two protons of bensylio group snggsstsd the 
fozitation of the bimoXsenlar preduot (Xill). 
^fiff^jon 0^ ^ m 33af^  mi oMroyofoyn y i t^ o?fH?tQ4aiaq i^4^f(3a:? 
Hsaetion of s n b s t r a t s (XX) i n a simiXar fash ion 
f u m i s h s d a prodnot a*p« 163-70* 
OH^ CH»CH*CH»HB»OgHK 
OHjOa-OHOIfaiHOgHj -> 
CH5CH«0H-0H-irB-.0gH-
CXI) (llll) 
83 
PlarmltrtiiiHwi ^t l it twipftsalt itgt i^MO' m ft M i * 
Ceiapduna si*p* I6a«70^ vat aaaljrs^d far ^20^4^2* ^^ 
g«f« U7 aNiorptioa sMiiiaua ftt ^ 2 as* Xa a^totrua of thia 
ooapGonft vliawaa IMMI«» at 33tO<»52iO for HM ana 2^0 o»*^ for 
oatta^tod 0«»H otroohiag* A bani at 5O1O/isugg«0t«d ttio 
prosoaoo of (C»C^ -»H} iproupiof* lonaa at I$10* %5&i for 
(0=^ =^ 0) m$ 7*0 o«*^ aro alto for boatOBo rlaar* *h» MMM 
•foatroa proroA haXpfaX io tho aaaigsmant of Ite atrttotora 
aa iUilDm It ahovw! a ioublot at 8t«75 for 6 protoaa of 
two aotlijfl groispa attaohad to tha alX3r2>io oarbon ataaa* 
4 aultlpXat at S5«3 «aa aoaigaad to tlia Tiosrlle protoaot 
irharaaa a diatox t^ad doutblat wliieli appaarad at &$»4 vaa duo 
to VI117II0 yrotens* 4 auXtipXat for tO protoaa oantrad at 
^7»1 waa asalgnad to aroaatio protoaa* A broad doubXat 
XiM* aifoaS. at &9t9 (13^ 0 exohangaabXa) far 2 aaiao frotona 
vaa alao obaarvad* 
Raaotion of (xrx) vith tha raagaat vaa affaotad in a 
aiailar amzmar* JauaX vork«*up and orrotalliaation proridad 
a eoapouBdf a*p* t42t 
84 
I •I'jitiilatiiliWif ItiytoM 
of th« mmpwmA a*^* 142 gair* $IMI sol«euX*r t^TmaXm mi 
^2d^^2* ^^* ^ a^ftor^tiott sMiiKiiiii 9f this tosptimft VM> 
oiit«rr«d m% 25$ »m» XR •ptetmn of this ooft^ ouiia oxhihitoa 
fthcor^tiofi h«aa» m% 5210—3t50 for iM g^pmpt 502$# ICOOf 
1575 os*^ for %ho i^Q^U) ma iO=^Q) otroehingo* nm 
9p^Q%t^m of this soapsuad sxhihitsd s t r ip is t st 85*20 for 
t«o protons s» ths SMrhos sttsshs4 Airsstlf to nitregss st(^» 
iistlgrl «rs«v protOBS (6l!) «p]»ssrstf ss s t r ig lot st 8 l *02* 
4 wiLltiplst for ^ frotsas of tasthyisss frotoas sss ssatrsd 
St &l«4« Mothw aul t i f ls t St S6*9-7*2 sas sssi#cisi for 
10 lUfSSfttiS j^fOtSttS* 
Ksduotion of ooapouaa (XtXZ) with tho sbofs rssgsnt 
liss psrferasi i s s s ia i lsr fsshion* iteosl. v«fie«^ s»^ 
orirotsUisstiss of ths rssotios sixtsrs jrisidsd s esapomiA 
lasltiaf St 174* 
(nil) ihf} 
85 
QompwmA oftltiAf m% 174 wtm wwptmtl^ MuOysti far 
Q^^U^QM^^imi^majup ir*iilit of tliltt •oa^tmid wtm twmA to %m 
243) aai Wf mhmtrp%iim mtmimmi o}m%rfA «% 2t9 tt»« fH 
cjn-l ^ 
•ptatiiiA Ai»plajrt4 «b»o>rpti«B ^AB^S E% 53fO*?300xfOY (HE) 
P'ouy* smoAB at 30fO and 1600 - 1$iO •»** ip«r« oW«]nr«4 for 
Co«a««E) mft Cc=^o) i^oopottivoljr* 4 %«id st »iO mT^ to 
^ o to tJbo oRtitratod 0«^ «troohiB^# aa4 tea^o m% 7dOf 
7$0 ea avo oooii for aaaooi^titxttod ftoasono* flio KM. 
spoetraK of tlilo oon^owid ol^ woft • <l«iikrtot l i t o olffuil. ot 
S3«0 for 2 proton* ottooiwA to tlio aailiao grotto* A ao«U»Xot 
ftt S^ *^ !^  '^' ^ ^rotoao of sotti^l froup mm also otooivoA* 
4 anltiplot at S<»8»7*22 «!«• oowei lOr fO oronatio yretoao* 
Asiiao protoao ooos at S 4*9 voro fo«id to Oo osolianfoalilo 
tritli B^ O* 
^tfgllya tf oiiminltHitttei UW n%k llac Pmt M giatn l^ftii 
7ho omliotrato (tlf) wh&n lioatod wila dao 4iiot aai 
aloo)»olio obXorofora ia tito uoaal wtijr jriot4«4 a oo^ pouad 
0^ii^0i»oao^iia^i^ -> 
0^ii^OHiiCaii»OE»iB«*C^H^ 
o^H|aiMifM3S»sa*a i^i^  
(XXf) (j.ri) 
86 
Th« mmpmui&p m»p* \5$ g«v» oorrt«t mmXyntm tor 
<»l»8*rr«d m% W5 an* XI spv t^fuiai #f (l>fZ) «»•• ^iMdrptiea 
i»«idt *% 5t$0»5iaO (iE)» 5030 (0«0«^a)« 1$05f 15$0 (0=^0)t 
1620 CC«(3) ana 7 ^ eis**^  for soao-onbotitutiA iMmsoat* um 
•f^iotrua of this ooapouad inowo^ * saltijplot for 10 ^rotoas 
botwoon SSVY-OTMB •••IfROd to oroiMitlo frotoao* ftm Yla/iie 
protoM (SH) «ttM]!Mi4 to tho lioiiiOBo ring was olworroi At 
86»$ Ml ft aottHlot* • t n ^ o t mt 66*2 tmo Moigttod to tho 
Yinjrlio trotoao ftttMkod t«» tlu^ ailylio oArlKia utoa* Aa^tlior 
41oto.rto(S tfoublot m% 84*90 nao so«iiAo4 to tlio two aXljrXle 
froteao m tlio oorboa atoa adjatont ta aitrofoa* fho foro* 
ICOia^  diootttaloa Xod to tlio aoaigaaoat of tiio otmotaro (i«?I) 
f«r t)ii» ooapouai hariaf a«f • 15S* 
4fiftU<Hi gf gygl4aM*»4BUIaf(Mlyltft §lag Pm% latf 
fioaotiOB of (Xf) with tho aboro ro^oat la tbo ooual 
aiaaaor gmr* a eompmmA aoltlag i t 145* 
» ^~m^M^^n^ 
(XT) iiTOI) 
87 
li,8aiAfi4ttfg^MWMrifllMMit( Mil) 
fhft ttOi^otaiia m»p» f4S nfts giiAl^ rvwi for 02^ 1^ 229^  • CTf 
Absorption aftsisua S9p«»rlag %t iJQ nm ixitLi^mt^i %h9 pw99ns9 
»f arosMtic vliifi* t& tytstraa ditplA^rti A )iro»i absorption 
ban<l at 3200xfor KH #POtt>* Baa«o at TO^ O* HOO* 1580 mT^ 
»dr« ol»t«iV49d for (0«a-*I)« iQ=^Q) s f tli* iMiisto* i^liif* 
WmdB «b0«r?oa at 1420 fta^ 1530 oa*^ tf«r# ••on for Co-^) 
^oup* ths IM flp^etrtta •Iiovtd • multlpXot nt ^ S*90 for 
foitf protons of tlio tvo pyrHin* ria^• iaoth«r nnJLtiplct nt 
S7«t*7*5 «a« otoerv«a for 14 protontf vlioro 4 protons of tli« 
p3rriaino rint vor« slao n«rgod s i tu srosstio protons* 4 
aottblst Xilc« slgnsl for 2 protons m% &>5*8 ««• asoiipiod to 
pjrrldlyiie protons* 
Sr«stntnt of lmln« (XVZ) vitb sino inst and sniorofom 
•tissnol aixtor* In s sisiiXar vmr sfforAsi ^ ••^pound a*p* 132* 
0- OB»SJi»C, r-^«i»««»-^g 
(ifi) Unm 
88 
iii srtfiwiiMf tiwftifittiiHitit M i n i 
f«r Q^z^^^'^ * ^ •lMi«nr«4 for %}m mmpmmi «*|>* f92« &f 
•pftetmts of tliit ••Kpoiiiid •scbitoitti «lNi0rptiott flHueimiai m% 
3$$ an* Zfi ftptatym of tbi* proAuot ditylftarcA ftbMjptimi 
^m^9 •« 5210 C0a)» 502$« i s n t 1590 for C&*&^ 8» 0=^6) «a<l 
1630 est «iMur«ot«jrljiti6 for tmrtm (0»C«N.^| iiH!>i(9t aa^ T50 tm 
tw «oii«fltdi9titttt«d limtiBe • MM ifootrwi vlioirtd • 
aolUylot «t S 6«5«7«3 AAalfAOd to 10 aroanUo proteno* A 
iiotortod 4o«)ilot «% S>7*5 ft^ptaafoi for 4 pjrotOAO (/r~\\^ 
4 doubXot wit 4I00Q for 2 protoao aU^llo to tbo f\vro& rimg ot 
&4«29 (A \\^%« A triplot Xiko oiiAOl «t S €»2 «»• oooa for 
»iiotl«r two protom. of tho fiir« rla* ( ^ 7 - ^ ) ^ . «atiplot 
0 
for 4 protoao olioorroA m% S7*34 io A«oritel9i3lo foar foxuii ring 
prottt&o* 
r>8ffitl4tm .ff ^-BttiYl-l-benzalaniline JUU} ,fl1l^ UM m% i t t i 
Hoootion of (IfXX) with slue €vm% maik j^&Ofoform IMM 
porforaoA i» tlio oosio 9«i»ior* IAMU. vorli*v9 of tho rMiotloa 
mlxturo offordod o ooapotta t^ a*p« 1S4* 
89 
?a% 
iznt) (HX) 
of til* ooi^oitiiS m»p9 f84 fRir* (^j^2^1 ** ^^ * aoltotOAr 
foraiiilA* IE •9*otyiui of tlii* protfttet i^mn4 «liftfttot«rl«ti« 
iMuiA* At 5200 for MHp 3090» Z$6Q, Ii00» 1989 for (0b&->-^ 
Saturaitti O-^ H, C—C) «atf "W, 745 ea*^ (nono«itt^tltttto« 
iHmioaoo)* fiM sm ofootrifii boXyoi l a tlw MOifnsMit of i to 
•traoturo* oo (^kX)* A solt lplot for 20 pr^t^aB oteorvoi 
At S 6«9«7*3 vmo duo to tko Aroaotio li^ r^ roiOAO* A 4 protoas 
5|UArtot oooB At o I «a vAO AAorlbA^Io for aothyloBO iroi«p 
protoao vlioroAo A tr i f lo t Affoarod At ^ I*? for i yrotoao of 
motli$^ l ^rov^ i^^^ "^jjL i : 2)« Aalao frotoaa iroro oooa AO A 
OrMd oiiM^ot At S &S CoxoiiAii«oA6ao nitli ^0>* 
1 ^ Methyl-l -benzalani l lne ^ XVIII) 
k alxturo of Soliiff baoo (X7XXIK aiao daot A&i othoaol 
ohlorofora aixturo VAA rofluxod m, A otooa bAtli* i^ h& o^quoat 
90 
vQfli<*4t^  sad 3r«a«vttl dt tfeui ftQlvcat ri«ld«dl A proim»%f «*f • 167* 
OH5 
Qe^-f-sH-Ogaj 
@, 
Cxnu) (1 )^ 
^26^28^2' ^^ Sf»9t»tai •«l}i)ii$«4 ]MMI<!J ftt 3910* 5919* 29dO 
and U10, 1940 W** «07v«tf«fi4ila« i|« »K, C«^ ««^ i« 0—H mA 
Qz^^Q •ts>«e!>iii|l9 r«899«tiv«l|r* flat HilE ai^otTUB iiepXajrta 
ft 3£i}lti$l.«% ti% S 6»?«i*-7«3 tor ao trosft'&i^ $ri»$9ii«« A slmyp 
i»iiigliit» for 6 fTdtiviMi 9f «yo avlliifl ^ou^ uppMO^ at Si•92* 
;iMio« •ttt4i«s «oiifi7t»iil %h» otrwstvam of •oa^ptwii «*p« 1i7 
imaUffil-tl . , cyclohexalani l lne , ,UU\ ^%k ^HJm VUl JBfl 
91 
a 
MAC 6% -> 
(XIX) 
-us^, 6% 
(MX) 
thm •Qapotmd* »«p. IBO gwr* MiAXjrai* for ^24^54^2*' 
en? mbtorpti^a aftiiinia mpp^B^f^ at 249 »»)• XK •p«otru« 
0}idwiag tends m% 5220*31 dOt 302O9 2930 and 1530 mT sttig««t4ia 
th» for^satioa 9t bimoX^oulup prodiiet (iiXZ). 7|HI VMR t^Mtrua 
of this eoapotmd diapli^rsd a dtstortsd doublet *t <S&»4 f«r 
2 uULao protoaSf diaialshtd on U^^ tihMk%* 4 »uItipX.«t ot 
S7*>>7»$5 «a« Mieri'ood for 10 sroaotie protons* Anothor 
isuXtlpXot At cSo*8<»1«2 ifA» duo to 20 protoao of ojrolohonoio 
oymtmtm 
M%9nn ,9l i9o^^^st;y^4i4ft9(^ )^ y|^» M M ftiil la i 
Iroatnoat of oospouad iKt) vith sine duot oad ohlorofom 
otlionol saixturof s^ i^ o o ooapouad aoXttaf at 160* 
-> 
92 
4ligtter^-f.12"!a,liite<gg.lifay.ltttemff ( M l I* 
for ^20^23^2* ^ 89»«trQBB •xhibittfl baaS at ?129f 3020i 1595f 
1570 wT^ foy im^aroimtlo ring* A bmnA m% 2f#0«^0 «» 
iii^ ieat9<S t&« pr«»9fio« of saturatftd rnXkyl group ((>x»H atrsoilings)* 
iii-a opoetruM lond support to tho struoturo CLXXZ) ^ osM&ltiaf 
• olAgXot for 6 protons of tvo motli/3. gmupB vhieh appooroA %% 
SU5* itoothor trlplot for 6 protons of tvo laotltjrX ipreupo 
iQgm^QB^) of tho otlijl ottbitituonto sppoarod at S^*2 «»^ o 
qttortot for 4 protons sppsarod for isothyXoiio CCIL*0|^ ) protons 
St £>1«7 • A saltiplot St S $«1*7«7 for 10 protoM «ss o^srvod 
for srosstio protons* 
j^ fifflifflBi ftl IiftflrffiBitoaUlaf(,MI) f l l% Miw gsulf wrt ItftMwrtlt 
ChlQrofiyyf 
Xrostssat of «oa^\si4 (XXZ) with tbs al»OTo rMfSOt sas 
oarrisd out i s tiss vmvmX wumor* 4 ooapound aoltiac at 175 
wss sooursd after usual voi^^i^ of tho rsastioa sBisturo* 
(ca3)2-0tt.ira^6% 
ixti) (Mill) 
93 
fh« ttbOT« •oapomd i«v« aaaljrsia for f^^ '«24^ %* ^^ 
•IMietrua of thla oospoaad thovni sbsdyption Hnmd oorrtsfonaiiif 
«o UH md phmfl nm «t 3220, 502$» 2!I60 C^& l^l« d^S), t5@5» 
1550 (a—-0), 1490 «a*^  for Q^M str^oliiat* ««» ^^ •Ml» 
«^ipoi«ia £tfr« a anXtiplot at bi*3«>7*29 for tO aromatie ^rotaaa* 
A siagXat for t2 aotiiyl i^ rotona mppmr%A at Sl«05* Aaiao 
protona aaan aa a broad aigaal at S S»S vara fa«iaA to ba 
axohaaiaabXa wltli iSt^ O* 
4 aiailar raaatiaa af ixnx) vith siao duat ani alilaraform 
prwrldaA a aoapouad aaXtiag a% 135* 
iiQ2 (^0^}2C*IM;^ ll^  -^ 
(XIIJ) (MI?) 
94 
9 
11 la^mr^grtlfhiin h^ t irilmimmmrMtmni MM) 
th9 ^ompmm&f «*p* I5S » oonfimcd •nft^»l« for 
at 5a90» 2630» 2960 «aa 1720 ^*^ for iS tmA Oom fvaotioao. 
A boad at 29dO oa*^  «M ooon for •at\tratoA 0**8 otroohiag 
froquonoioo* $an4m at 301$* 1995 om noro eo»|»ati¥lo ifith 
tho aroaatio oystoa* '?&• :^iH tifootma of tlii» ooapouad ^vo 
a oiitglot at S%*i5 for 6 protoao vMafa oaa bo asalgaoA to a 
^atr of aotlijrl grouys. 4 matlflot at b 2*0«2*ft latogrAtiaf 
for 3 protcmo la aooribab^ Lo for tho aotbjrloao prot«M aajaoont 
to oarOox r^lio aoli* A broaS liaaf Xiko oi^ gMiX for 2 protoaa at 
Sif «$ vm§ itto to tbo two yrotoao of tho oarboxjrlio gr^npm 
Aaotbor oaJLtlplot at S7*52 MO aooribotf for 10 aroaatio protons 
foo aalao protMui obsorroi at 8 tf 42 voro foaai to bo diaialoboi 
00. y^Q shako* 
IkfmtimM Ul^t^mr^wrU^f^nlmlWikiiUUl) Ml%k Hair 
EoafitlOB of C XXXII} vith tho abovo voofOttt and uooal 
vork^K^ of the roaotloa alxtitro provliod a oo^^omiy a»y* t@5« 
0OOB 
OOOH iuim iwr) 
95 
(1 iZHHtttf.t^ITtliiHt h i i^ dUlittttttillWiTiiitllMftif (MT) 
speotrtam of this ooafoimd •boviAir taads at 5220*3180t 30!Of 
2680-%2930» 1595i 1920» 1560 •nd t780 MT^ •orrMpMid* ^ ffBt 
0«o-«*a» c^ ----o» OOOR and 0>»»]| fmi«tioiit« A •traag IMUIA m% 
f720«»17t5 Ml e)iaraet«]*it«8 for lh« leoto crov^ of tlit 
omrboitrXlo oyotoa* WUH opootyoa ohovod m l i i lt i i i lot oontrod 
«t S I tfiS for S yrotoao of • jMir of mtlUPloao groi^* A 
auX'llpXot m% b 6«9«»7*55 for 10 orooatio protOM ntfi ooon* A 
I>r0ft4i liOBp l ikO Oi^ltOl Oteorrod « t & 10*85 f o r t ltt c a r b o z y l l c 
protons oxoItuigooU.0 witli IX^ O* 
^ l i i f f 1MI80 (IXZ?) WM 8u)»|ootod to rodttotioii vlth oiao 
duaf In oMorofom otiuouiX nisctttro* flio oouol work^vp of tho 
roaotion slxtitro foXlovoA Itf oryiitftlXlMitioa fumiolioA s 
OOHpOtOMly Vvf • 178* 
0 0 . 1 
I c 
00<.H 'gH aooo«o«ai»o^flL 
mmmGrngMi^ - > 
aowMwnwsB, 
COjH 
(zxiv) (un> 
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« fh» t9mp0vm€0 ««p« I7S t gftv* •l>«wttt«2. aaAljsic fvr 
^tS^$^%* ^ •ftetroa •slU.Mtcd ftbaorptlttfi MUdawfli mt 
200 !»• H Aiitorptioa I»ft4» *9p««riiiK • ! ?fiO»30l$» 285$f 
26]»$« I5&0» 1720, I450»0B*^ oorr«09Oa<S« to aii« G»0«*il» 9-^ -C» 
C««jl «&a OOOM f uiietioa9« in Mm, tfmtrvm «f thi^ •9«j»ouBi^  m 
atatiyltt eiAtr«d s i b 7*S$ It MeHDftWL* for tO ar«astl« 
pfptmut* A dcraiaot at 8 6*96 <u« te> 2 wiitto frotens CIl^ O 
•X0haa«w^3»*) und broad bxmpm at b11«7 aafl ^ fO«f$ for 4 
carboxyiiQ protoss woro aloo fomd to b« axohaafoablo aa 
adiitiOB af D^ 0« 
97 
JUuUkJKImmL 
«ttf««tti • wmB^m • f iavtstifttofs* :&i 9wAm %9 9StXmt9 
%MB vMt i^ i l i l f f mr frwrlAf i»t«r«i% Is tu i * avift tes 
l.«A t« tJMi ajnitlMNiia af ^iaolvo^Uy 9V9i«it« • ! fli«iyi*-
K««9l]ic la vicVf %hi$ lnmwitr«>l» %l«].»iiMiX yi«9«rli«» 
of iiitr»i«a«iui Mmyoiaiitt «•• i» atfiitiom t» t ^ •jnitlMiio 
#f k i M l M i U r mt 9%9m&%t'wm Aistvisti yftAwst* of Saliiff *• 
r««iiiliMi of ^MnrU^rdfMMHiM la «ri«r to otnAjr tlio of foot 
of AitrofOB iacoortios into tHo ooosotlUao oyot«i oiatag ot 
Ittorooeiiif tlM fOttntiolUtioo of ^knAw ^ng of foot hoftof 
oubMMOi OiiM i^r of ftityofioo* 
flui roootlM of tkmtflltrimmmm (lif»zi*H) vttli olao 
^ • ^ ^ OBI ^B^O( I ^'Op^WOMWWPW W ^ ^ ^MHWO^^ ^^^B* ""^POO^fc^fci» ^ ^ ^ ^ ^ B P W T H ^ O P Of ^^^OWBOO^WaHW^^I^W W H F 
ttuit of tlio yrovtooo roooltOi «o oMolaoA tlM miootiTo 
AiAirlooi frodotto of ybMfilqrAfoawioo (iinz*JblJaZf> l» 
oio^Xoot jriolio* fk» iotftiU of thi$i9 ylnoiooX omotaoto 
oaA oyootjmi oaluoo for tHoir otynotuvol OlitoiiollORO i»cro 
lioiB AiooaoooA im llio foUovisf toH«* 
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i i»lti! i i point* roportid Sn t]b« tk«9l« mr9 la •d mmi 
wem WMorrmtwi* WW •ptettm v«r« •H«iii«fi «it i i « St^eaKW 
1^2 siioetitipliotoMotor* H 9|^«tf« wmn 4m%mmlM9$ isk 
Hr/ imjoi iritis n f tvt ia iPjMir $21 mctrophetoiMitAr* 
iHi •p90t«»8 ir«r« rwi oa « fmriaii 4 $9 Ifistrotttnt ititli n$*Bi 
m» %h0 $Mt9jmaA •taii4«fi» f&C plAttt v«r« oo«t«f v l th 
• i l ief t gtH 9* i<}U9«ti8 9«robloiio ft«iA • • ia t tMi (20^} W M 
«••€ • • &fm^img «f«at* :^i««iilAr vtlglit dotom^nitlda 
wm9 ««rrifti out iMiIaf UMIOMSH'C i*fr«»«i«ff to frotsisc 
S#lat jMtlwd# MM iTftltiM a ^ giT^i la o m C'B»»tBgl«t| •do^i l t f l ti«tripl.«t| lif«il»»Mid| ]iiiaitl.tipl.«i msA ^miuirt«t|« 
39iiiff'i3 (^Ui*si of ftiaobyioat li^oa«« «iii koto tioida 
wmt9 o^atood ly troatlae tli««« «^iiot«ill« wltii luiUiao ia 
9%yda9lmt proportidas i a %h» prmmiem &t « mmXl am3>tm% of 
l^ttiaX aeotio aai&t oitbar at rooa tonpafaturo or fegr 
liMitiof tlio roaetiOB aixt^iro vmAmt v%tX\m 9m a mtrnm toatli* 
Beltiff*« liaaaa woro orirotaliisod aoatl j ^ kotplaf tlio 
roaotioa aixti&ro at rooa toaporattirt or la a fraoaor* 
aniio pro4ii&ot» thvm oHaiaoi wm f i l toro i t a i r Ariai and 
roorfstallitod fros at^uiol* Idtuld 3eiiiff*« l»aaao vara 
•xtraolai witii otiiort driai o^ar tn l^ i ro^ «odii» aulpteat* 
and f i l tarad* SeXvaiit iiaa r«Hivoi iiBd«r *rao«ia and iaitoaa 
imr9 obtaiaad m oiljr prodnota* 
HBlliitliii.il .I^TOyltteliiiwait 
¥kmi^l^dimmn0» vara proparai Itr tiia traatttoat of 
koto aosipotiade vlti i phifiyll^draaitta ia tlia praa^moo of aaaU 
aoonat of giaeial. aoatio aoid* iloat of tfea phanjrl^Mmamiaa 
ifora ol»taiaad at rooa taaparattiraf vl&araaa in sona m^m tiia 
108 
water iMliii for ditf^roat poriodo of ti»o jrio^^i^f orudo 
pkonjrXbydrftsofioot thMO woro flltorod and roei^otftllliodl 
frcM ot^MioiL* 
1 alrtlraftwyJtel jigT.PIiylatf ltfaiTlft,hft8it.(iilMllil 
A oolatioii Of ibonsaXaiiU.iii« (3«62 $j in otlianoX* 
elilorofora alxturo (20tig 100 wX) vao tokos in « rotmd 
tiottOBOd flAsk and liootod with siao duet (1*5 g) oador 
reflux for 4«$ hr on « otofia txith. Progrooo of t)io rooetioa 
woo ohookod tJirou^t fliO* Aftor tho roduotioa ooo oo»pXotOf 
tbo flMBk «roo ro9K>Tod and ttio eontoato fiitorod !iot on a 
im^ior fuaiiol* Mae olarrf woo wooliod witb iiot oixturo 
of othoaolooootono (tt2» 2x19 «!)• 7ho eostbiood fiXtroto 
and waohinso woro ovmporatod uador roduood prooouro to 10 aX 
ToXivao* ?ho oryotalXiiio aotoriaX oooorod o» oooXitag wao 
fiXtorod and roorrofnaJtiood froa othonoX* 7ioXd« 3«5d f« 
m t \m% iUQd) 24$ m 
m t^ wmn (KBr) 3220*5145 (HB)» 3020 (&»C—H« Oonoooo ring), 
IdOO, 1535 (G^^C) 1450 (0*H) T40, 710 o«**^  (ao&o« 
oittetitutod bMKinio)* 
Mm I Bpm (S^X^) 7*7 «25 (»# 20Ht aroaalio protono), 5*7 
(d» 2H, l|h?h» diaiaiohod on D^O oluileo)t 4«5S (Or* J, 
2M» boftoyXio protoao)* 
109 
Ami, for C2^%4^2 ^ ^ ^ * ^» 3S«i8f E» S^Mt i f T«€9i 
Pdiaia Of 8$*47t Hf 6.551 Xf 7*$4J)6 
1 tahiacHrglifinUiiiinggntnTl hi tiHII^itegaliiiiT^ftliwtUHf) 
Is otlumoX^otilorofora laixtttFc (20tlt 100 ^ ) ww li«%t»d 
uador r«fiux in a round bottos flAslii vi th sice A»«% (1*5 g) 
for 4 iir« A ols^ aago of ooXour of t^« roftotloa alxluro irtm 
dar]& to Xigik% srolloir indioate^ %h9 ooaplotlon of rtduiotioa* 
21aG filurrjf irmo fiXttrod »nid vASliod with iM^Uing othuioX* 
fht oofflbiaod fl ltrmto aai iNuihlag* iroro ooaoo&trfttod imdor 
roduooa pressttro to 19 ttl •oiiisiOt and kopt at rooa tOi&ponitittVi 
flio orrotallliio prodttot tluio oktalaod va* fi itorod aad 
rooryatalilsod froa atliaaoi* Ti«ld,2*59 « (9$^)t »*p* 19$ • 
117 t Xaax imod) 252 aa 
la tlS aax ( O r ) 3240-5200 {IIH)f 301$ (C«C—li)| 1575t 1540 
(C—^C) 1440* 1390 (0«S) aa4 750 «a*^ (dlautetitatad 
bflhlOBO)• 
sm t (^ (CISOX )^ 7*5«7»a (a« lea, aroaatlo protoao)| 5*7 
(br* 3, 2i^«»*Ph» SgD axohaagoaiaa)! 4«i Cbr* 3* 2ia« 
b«iitjUe)t 5*29 ppa (61* 3« H^a-^^il|je2}« 
Anal* for O^^i^^I^ OaUd. 0« 79*96f H* 7«$1| i t 12*45 
roi»« C, 79.87I a# 7.971 «• 12.384 
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2»:^ %]!i03i:r^ 9aa«tlJUEilXia« {3«9 g) was aiMO i^P«d ia 
9tba!idlL*eia.ox«f9r® mlxtW!^  (ZOtIt 82 ad)* ?o this sino dust 
(t«5 g) wui sddsA* l^i« siiturs «a» Hi^ tfid xmAme rtfXux for 
9 l«r to s^mplsts %h» rtiiwlioii* 2 ^ sMitiiits w«r« t&Mi 
flltflfrsi hot SUA tho sino olarfy wMhod irlth hot othftttoX* 
Coaii&aod fUtimto »»d naohlntfo voro rodueta uaior rmm»» 
wkum tm. ooolia^ noodtlo oho^a ef3fot*l.o of (Xii?) o^orstoi* 
fhoio ««« filtorodf drlod in oir sutidi itosyotnUitiMi firOB 
sothonol. lioia, 1 M g (93;^)| a*f • 190* 
m i Xmat iStOli) 253 m 
ZH t:)! MME (£&r) ?249»?l$0 (M)| 9993 COi»0—H.)$ 1$d9» 1960 
Co—Of 1365 (o»fi)i laso MT^ ( 0 ^ ) 
nm I ^ (inao^a^) 7»l«7«i Ca» ISHt «ro«Mti« protons)! 5*00 
(tot St 2H» 2«^ S»?h9 D^O oxohsafoshio)! 4*72 (tot «^ 
2at boiissrUo)! 3*$ n a^ (3. 6lt 2x0^H^*oeit^ )* 
Aasi. fto 020^ 106^ 2^ 2 ^^^* «^ 79*21 f It #«$9t !# i«60 
"^"otuii Ot 79*1St Ht $«$7t 9t 6*59i 
;it4«l}i«othoi3ri»oassiiiiiilino (2*29 g) tine iust (2*0 f) 
and oth3aoi«-ohlorofex^ oixtaro (20tt} tOO al) nas hoatod 
uador rofXui oa a stoaa feath for 9«9 hr* Xho proipross of tho 
roaotioa was ehooleod throng ?iiC* 2iae slurry vas roaevod 
ttoough filtrmtioa* this «as irashod with tvo 19 al portions 
I l l 
of boHlag fto«%ott««««)iaiiol alxtur* C2t1)« fhe fiXtmt« nadi 
jpr«s««r« to akottt to al VOXIMM* Qa ooollAg cirstAllliio 
S»iPOdae% wui olitaliioi* This wm« roos^tttAlXisoA frMi A^uooits 
•tteRoX (79l^ )» 7i«X4» 2«05 « (91*5^)1 «*9* t t s ! 
m s Xasx (SIOH) 239 MI 
XI t}i MW CittJoX) 5250*5190 (Ifi}| 5010 CO»C—li)f 1600» 1S40 
(C-^C>t1580 iQ^&)% 890 «s"^ (fridttboUttttoA hmmmk^U 
wm t § (asOX )^ 6,a»7«2 (a» 20ii» M^mtit protoiui)! 9*9 
(2lit i , Ja^ l>luiat «liiial«li«4 an D^ 3 ahirit*)! 4*70 (A» 2&^ 
titaayXio proteaa)! 5«6 f^ (tor* 3t t2S« Cgfi^ *0)la a 2)» 
iaaX« for ^yohzh^i OaX»«* C» 74*5$l H, 6.6(»| »» 5*7d 
FmmA 0, 74«26| H, 6,59$ I* 5.74^ 
fo a aoXatlaa of 4'<fiitrobfaMJlaaiXia« (2*2( g) ia 
otbaooX ehXorofoia aixtaro (20il | 100 ttX)f siao daat (2*9 c) 
irma ada#A« Thio aaa rafXuaoA for $m5 hf msA fXXtoroA* 
Eiao oXttrrr wao vasiiod tvioo with aaot^ia-oliiaBeX aixtara 
(2i1i 2 X 10 aX}* Tho ooablafd fiXtrato tuid vaa&dUMP voro 
rofttaooa vmAmt vaaao to a VOXIBM of 10 aX aaA oooXoA ovof 
ailht la a rofriftimtorf vboa orfataXUao proAitet CXI»7XZ} 
vaa ebtaXaod, IhiM vaa fiXtoroi aoA roorjotaXXiaod froa 
othaxtoX. Yield, 1«d8 g (94:^ )1 a*9* 1$0<41. 
m t aax (lloOil) 249 mm 
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U t Xmem it^> 3210-5210 {m)$ 1020# l«00, f5fO (C-tO—II, 
C—a)| 1370 iO^B) 750 on*^  (4li*aub«ti%ttt»d i>«aieii9>* 
4iml.. tor S26%2^4 i^ ^^XoA* Q$ Sa«7lt iit 4*Sd| H* t2»35 
Foaai C« 6S*$9t H, 4t7ri a, 12*29^ 
To a toXutloa of 2*iiydroiqrboni*l>nllitt» (2»0 f) ia 
ohXoroforei-otlianoX alxtttro (Ii20| 82 »X} sliio ittat (t*$ f) 
ifa« oddfid* Zhls vao li«ftt«d oa • stofta bfttli for 6 lur wti 
fiXt«rod« lim ni&c olurrr was waoliod with Iiot otiumel 
(2E12 aX)» fh« flolTOttt mio oTApormtod u»l«r r«Aa««4 prooaitrot 
«ltioh o& oooUag affordodi (lli7XZZ}« fhio imo r«ox7otft3,Us«d 
fros a^oolttto othsaol* TioIi,l«7 g (d5^);a*p» 1^ 5* 
97 t > Bttx (JitOH) 252 wm 
la t :^  «M (Jltt3«l) 3550 (Oi>| 3230-3150 C»M)| 3010 (O-O—ii)| 
15t5, 15«0 (C---O)i 1440» 1380 o«*^  (C«S) 
HI© t 8 (cix:i^) 6«7*7«2 (At Ida, AroMtlo protons)! 6,5 OHT* 
3, 2% phoaolio prato»«)| 4*5 ppe ( s , 21!, boetylio 
protona)* 
iifua, for ^2$^i^V2 ^^^* *^ 7a«7(| H, 6,10| ii, 7*07 
foiaia C, 76*59t H, 6«0€| ^t 7*03^ 
Iroataottt of 2«(Eiitroktaaaa«aillAo C2«2i f) vith ai&o 
ai»t (2*0 g) ia tthAaoX-oSilorofom aiitort (20t1t 100 ml) at 
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tion f r ^ i •tli»iiiil<*#tli3rift0tttftt« i^ bHssur* CttO iftv* pia^ rit 
la 17^ • » ! imp> JliOt 5110 (ff i) i 10f5i I6t0t t |80 CS»0—It 
a-^Oi i4to io-i) •«« i?5f o»-* CiOs). 
f«RUli Qt 63«fit| %t 4»i t | St %2a&^ 
\ ikZ'^^l^i ia^i^mwmkmtl Hil'-^iiiliif BlwarliliMiiitl I) 
ttiiK} itta% (1*5 i ) ifi iMii3.9roittir«»«ll£iitoX sixtmam Cti20f 100 i 4 ) 
9n n water iMitii for f l^« flt« «eftti»«9 wmr* til^t«r«A %9 
rmmrr^ mixm aXwpTf mxA tliie wm muiiitS vitti «t}iaiiol (2x15 al l* 
?li« sdXv^ Bit wtm cfrnfftrftttdi uatfiir vs«iio to 15 wH w^mm Mii 
99i>l«i* flit 9rfm%mXliA0 aftt«riid »» • • m r t i wtm ^l.t«r«dt 
a i r Cri#d and r^ r r i tA lHcot tw9m • thmdli Ylol isUi? t 
(@a^);«,|^« 16o! 
0? I X nax C^ loOii) ai§ i » 
IB t V «»« CKir) 1655 (0M)| ItlOt 3f»0 C»H> 1050, «9fO, 1560 
(©«e—M, a^ :^:^ o)f 1440 m"^ (cwi). 
i m t § CQCl|4>lMi0d )^ $»6*7«l (ttt 161, ftrowiti<i>| 6*5 C^* a, 
2d0. I^ iro^ proton*, ^^^ oxolnmifftiiiXo)! 4»5 pp» C^ t ^H, 
liofti^lio protoiui)* 
1 1 4 
MmX* for ' ^26%A% OaXea* S» T2«3ai u, f •65| s , 6«54 
.'maii 0» 72.73I iif 5•4^1 I t 6«4f^ 
4 mixt-yiLre of 5p4tf*triit9t.^iQr^»nsaa4inlllii« (2*?2 git 
@lBC aaet (U5 g) ii) stIianaXie onldi^form (fOO aU.t 20»l) nas 
r@.:dlax®il && m @t®m& l^th for 3 tir* «%« sine nXmintf wm 
f i l t i u t t ami! ^laliiiifs ««r® @vai>or*t#t3 tai««p raoiio ta afford 
CT9.'»)j ti .p. 210. 
a? 8 Xiaaat (^Oii) *^ 30 ma 
Ili t-)) f«s Camjol) 5260,3220 (M) 30lf. 1575 Ce«S—li, C==^C)| 
I4tl0 W* (a*M)» 
j a t § Cli^ '>4CMIg) 6«7-«T«2 C% fSiit aroaatle frot<»is)i 4*75 
C2ii, St fe^Biaylie pratim@)$ 3»5 ppa (S, ISiit C^H^-O^) 
^ a l » for S^gii^gjlgag 3alci» S, 70»57| H, 6,6S| S, 5.14 
.toima a, 70.51 f -» 6»62| ;l, 5.09,^ 
*» aljrtur® of o^iri,o?OiS 4»f3^dro3ty&eaMlitRiXiJi« (2.0 £i 
sine ttigt Ct.5 g) »M 9tm%miXiti oMlorofom (aOifi 30 ^X) ^ 0 
l i s a t ^ gsiitXr *«tiii«r rofXux on a fitoaa tetM for 5 for. 'i'lio 
F^fcetioa mixtiy^© was tlite f i l t e r ^ itot mO. t£i^ # eino aXtirs^ 
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f i l t r a t e JBd %mMbing v«r« evaporated aaaer raditeed pr*@®nr« 
to a voI i^!s« of 12 3)11 When 027at.tillsat 1(^ started* fMs 
^as cooled aad f i l t e red . Tn^ oryatmlliae pj^oduot tisxm 
oat^lnea ifas reoryataXlisea from etimiiol* iield* t«7^ g 
(a&>}f mmp» 194* 
IH i l J su» CsCJr) 5530 (oii/, 1240-3210 (M) 3020, 1610, 15B eiT^ 
I* a s SCaaodg) 6.9-7.3 (-a, 19.?i, arosmtle protons)} §rS5 
(f?.tt br, -i, Qisi-'^ h){ 4m7 ppm (br, J, 2.1, ^nis^lio)* 
.\ii%l« for '^ 2€ '^24^2^2 '^^ *^^* "^v 7^*7€t li, 6«1d| ^^ , 7*07 
i^ oaad C, 7B.6^f a, 6.07| ^, 7.02 * 
Sr9a,tmm% of Qrotoomlanlliae (d, 1.021, 14*3 a l ) , elae 
dust (1.0 g) wid ethaaol ojfiloroforn! mixture (20i1t 1i2 si) 
imder reflux on a st«Mtm bath for 4.3 m*. the re»etl(ei nixt'j^e 
a f te r usual vork-ap azid reraoval of solvisait ^ 7 0 aun atl^ 
residue vMoh waa oryatAlllsed fro^a etl3a.»ol«*iltlier »l^ture 
(2«1). Xield^11.3 g (a5.i)i a .p . 16a-70. 
JV t X suae i .ieu,.-.) 252 rm 
I I :)3 mx i<Jr) 3310-3280 {iii)f 3010, 15^5 (O-C—ii, ii=^U) 
2670 (i i-^ii) i 760 ««•' 
...m I 5 Ci3i3Cl^ ) 7.1-7.5 (^, lOii, «rofmtio)i 5»8 (a , 2Ej»qii«aii) 1 
6.4 (a, 2vi,-Cji^'Jj^)j U75 ppa (d, 6E, a^-C*ii»C«.) 
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&mlm tor -20^4% Saicd* S# 82.t4f .i» a«27f ^^ t 9*53 
|j?r:,rtiar£iiia9^1t,.gr4iMii^ft,?;^^mytffllianfi,*fl^ 
a sljrturt of bulyralaailla* C15 s i t <Sf 0«9®) ftthaaal* 
el^orofdr'^ iiiictiird {B2 ml$ gOttj imtf sJUie dim% {2»5 g) ima 
g«atl^ hta^taa tsiil«r reflux da a m%mm \m%h for 5 lir« l'li<i 
TMs wa^ r0@rjriitaJU.i8oS. f r aa atliiHioX««t^Xmeetiit« laisture 
C l 8 0 . 5 i . f i e i a . l | « a g ( 9 2 . ) | Q.p, t 42 i 
0? t Xaax C^tOii) 235 na 
IE I iJ fSWE C^ttjol) 52tO*5tfO CaH), 5025* 1S7S ( ^ C — : i , iJ::^a) 
l l€t I § (SOi^i 6 .5-7.2 Csif fOii» a r d ^ l i e pro toaa) ! 3.20 ( 2 i t 
t , ad^^B^2'^ik'^^t ^•^ Cfs» 4ii» i?UjJi^0iigX2)| 1.02 pm 
Asa i . tor ^2t)%a% Salea. Qt a l .05 f at 9.52f ^p 9.45 
46«taXafillto9 Cdf 0.92| 15 ml) ims aix«i irith ette^dlie 
oiilorafoxm (190 ^li 29tl) :iad eiae Amst (2.0 g) . fkl^ VSLS 
]^at«A at roflos t«mp«z i^t^ ar6 for S iir. i^^ iSKifml of soiYWit 
afforaed aa oil.. Cr^at^Uisation of tMa o i l from etimiiol 
gaw (*»/). ri«Mj 10.53 g (BV-*)| a.]?» 174^ 
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iS7 t X imx {Bt'iii) 220 tm 
t ; 8lJ laax (.tu^ol) 33IO-1500{M)} 5010* 2960 C<J«a—a, ^ H 
s t r«cMa^> f6O0» i5BQ (a^=^C)j 780f 750 «a (tsono 
sulistittitsHf! bmit«ii»)* 
i«.ia s §(CJ1^) 6«S-7«2 (m, 10H, arosMtie pTOtoos)? 3«2 (2il, 
qt H^C-C^)! I#15 pp% (3 , 6u»-0fi^). 
atJii* for «|g-'20% Oalod. a, 7^.951 H, a«35l H. t1.66 
rom! h 79.^3j ii, a.32} !*, 11.53^ 
4 alxt'iire of 6li}iia<aaiiatlXlnfi i2«37 g)t elno du^t {2*0 g) 
and •tMnoa.io^oiOoral'orm (209l| ^2 al^ wi» g«atXy heated andrnx' 
rofluac on a atoam 'm^th for 5 hr >iiis! fUte res act* ike 
f i l t r a t e ifaa oojuetrntrated to a &2ml2. volusas .-.iM eooled* 
>r^3tiiIXin€ pro^laot (MTI^ thus obtained «as fiXteredl s^d a i r 
J? I \mkX i:iea*i) 2S5 wa 
IR 1 ^ ^ u ( O r ) 515O-5120 (HlDi 3050 (0-0—E)| 1620 (-.6.^)8 
1590f 1540 (C^^^2)j 760 ea*' (aoao-eubstitatea tieiifseae) 
J.f f ^ iOim^) 6#a«7.2 C% 20iJ, aroaatic p3pototia)| 6.2 Ctt 
trinyllo protons); 4.9 ppa (diet* d* 2u» alijrXle protmis}* 
AiiAl* for ^50^26^2 ^^ ^^ <»^ » '^» B6S0i li, 6»70| H, 6»73 
Fomd iJf 86.42s if 6.711 B$ 6.69 4 
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1ig*iai>y,n<iil'!:U,2*t4a^ttg>itayaiitlMifti#ifll) 
omorofonn alxturft (20i1^ 100 ml)« TQ tlila zlruo ^uat (1*5 0) 
van adai«<l mxd %h& r t ae t loa al3ctiir« vfts gently is«ated ior 
^ hr* Aftup tii9 raduotlo?: was eii!spl«t9» %h» r«aotion miicturo 
waa w02^«d«ttp ..coapflli^ t . the usual prooedtJure* .'/h* 
a rya ta l l lae pro^aet thus ostskliidd waa Pterystalliswid fro® 
otb.-i!iol. irtel*1,j.4> g {••1:1.5'i}j;a.p. U5« 
ilT 5 X^ai (,leUii) 2 ^ tm 
III t^ mx. CiBr) 5220 Ciii) 3(m C^"^—«• i>eiMS«i© P i M ) | 15ao, 
^m i S(sy(Mg/ 3.^0 {t, 4tt, <C .i s 2)f 7.1-7.5 (at UH, 
10 aroimtle aod 4 p^rlg^l protcma}} 5.«^ ppa (d» 2il» 
\ _ / ' ^^^ 
^ a l . far *^24'W*4 ^*^®** ^» 7^»*^! **» S.05} i^ » 15.29 
^ouna 0, 7a.57j i, 6.031 «# 15.25,^ 
4 mixture af furfural»i i l lae (^.42 g)» eiae 4u@t (1.3 gi 
laa etiiMiolio ohlorafora (82 a l l 20i1) w » gea t l j heatOiS oa 
a ^ t e r mth fOP 6 lir aai f i l t e r ed , me f i l t r a t e m& 
e r^^ ra t ed mim* dimiaieiied preaauro to 3 aJi Toluae and eoaled. 
a rya ta l l iae prsdoot so aecured was reorsrstalllsed frore it^^tbaool. 
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0' 
i m f B Miim^) 6.5-T.3 (st 10E, araiwtlo protons^ 7.52 (fti®t» 
,H 
dit a X 2 ) | $.2 Ctf 2H» D X 2)g 4*2 pjj^ (d* 
2,i, u 7k ) 
hsmX* for a^;jU-..^,3^ Oale^. C, 76 .72 | .:i, 5#«J5| ^ , a .13 
Kaund S, 76*68} i, 5.79l ^^p S«09'i 
1-<-wti:^I->1*)3tn2«laaiXint (dp I •04$ 19 ml) vas AiXatvA 
y^th e^iXorafora-etlmnoX a i x t u r * (100 ^ | SOslj^to thit« s ine 
on ift ba i l ing y)it@r b&tli for 4*5 ilr* I t \t.ta thmt fiItero<f t o 
rm^96 ztne olurry an^ the s lao isXurr:,' ir.ia irasiiwd vl t l i kot 
ethanol* 7^o uaaai irork-ap of the eosabined fiXtz^tQ and 
ymhing undtr ir ouo afrord«d a eCNspotaidi i^^II)* il«Xd» 17*76 g 
(91.5^)1 v.p* 134. 
JIT 8 \mK {j^Oix) 2jJ5 aa 
IE s lJ mil ( O r ) 3200 (MH)f 5050 (C«C—.i}| ^$00^ 1575 caa"' 
(C==^0)f 7a0t 745 oa* (3iono-aub«tltuted bmswio)* 
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ii.->i I d {^UJ&Q) 3.9 (br . J, 2H, os^iao protons)} 6.9-7»5 (sj» 
i t , 6ii, ^ H g - C ^ ) . 
iknal* for 3^Qii»g*"*2 *^ *^ ® *^ *^» ®5«67f ;*» 7*675 a, 6.66 
?oua-! w, 35«5B| .i, 7.61? i*t 6*61 .i 
dlasolirsd In •thaaolie ehlorafora (t20 a l l 20t1) ana sltie 
rtuQt (3.5 «} »as ada«^» Tfe« oontcmtt t#»re r«fluxtd rni a 
8t«iim bath for 5 iar a»a f l l t t r«d hot. 2iio f l l t r a t o i^ui 
ooaotRtrat#i uador smetion to 5 a l ^m^ ai latod iritii liot 
otlitaol vIOal). £hlB yas eoolad to yloXi oryatal l iao prodttot« 
ftud roeryatftlXistd from sothanoX. fi«ldt 17.4 g C94 '^ )$ 
a . p . I67» 
J? t X «Mut {^ loOii) 295 aa 
I.; t V mx (?yir) 3310 (llil)? "5015 (v -^O— i^] 29^0 (C-a, s t raot ing) 
1590 o«- ' ( C ^ a ) . 
:%if4 t S CaiiCl^; 8.5 (3 , 2ii, uii» l^a oxohaQ^wiiat} 6.5-7.55 
{mi 20ii« aronmtie protona; 1.52 ppia v^* 6f«, aii^«C| ^^ 
.^isa. for 'S .^jiigs^ '^ s Calo«. a, S5.67I U, 7»t9f M, 7.14 
fouaa Ot S5.58I i, 7.12; i« 7.094 
rraataont of sifJC dust C?.^ g) wltli c^elohoialiuiillao 
Cd, 1.5{ 11.6 lal) In etimnoiic onXorotorm (122 ^i 20s1> vme 
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carried out hy refXasla^ th9 remotlon a l s tu re on a mtma 
bath far 5*5 £ir« an eos^Xstion of SHiduetioa i t was f l l torod 
to rt^o^o slao oXurry* Thu usual ifox>lc*up of tlio roaotlon 
ijixture foIXo^o^ J»^  eryatalXlzatioa provlSod (i^EI)« Xiold, 
10»67 g (9-2/i)| ffl.p. ISO* 
U? s X mai i y.%'h., ] 245 nm 
I I s l ^ m x C<3r) 3t20 (NH)| 3020 (0*0—i)| 2980, 1610, 1545 
.«.;<.; s S (wjvl^) d»45 (d, 2^, JtWir'h, 1^2^" oxolumgoaiOlo)! 7»>7*5 
(10H, a, aro^mtio) 0«d*1»2 pfa (m, 20E, 2 x / y ) 
Anal* fo? '^24"34 '^3 3aiod# u, 82,23$ u, 9*7iit a', 7*93 
/oima C, a2«l$f .i, 9*69j i*, 7*95/* 
IsobutAlMilliiio Ctff 0*a5t 17*3 3il)t 9dno duat (US g) 
^^«r« tmk«i in otImnol«>ohlon?fo?!3 ^Ijsttiri* (20t1 | 120 o l ) , and 
ir&s hi^to^ for 5*5 hr oa a at«»ata batii ai^ filt«re<l« 4li9 
filtifgtte was eoaooatratod to 10 ml •oluao* iioex^atalXiaatlon 
frots T!tbaaoX-.boas«ae islxturo (2t1) gave Cl»XII). 'il»X«, 14.87 g 
(aS^)} ii*7» 160* 
<l? t Xitax (.ioOiI) 265 n^ 
la t:i3 m i Cl»r) 3220-51i5 C^ H}} 5020 (boaaioiio riiig)f 29ao 
(a a), i5>o, 1420 otT^  (0 c, 2-.;), 
y.a 8 S (SBCl^) 6.9-7»7 (a, 104, aromatio protons); 1«7 Cq, 
4<i, vl^^^iij); 1*5 (•<>, 6a, Cliiic'*J) 1*2 pfm ( t , 6H, 
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^m^iXm for '^20^B^h ^^®^* «^ 8t*05f H» 9»52f .^«« 9*45 
Fottaa C, 30,951 a, 9.451 !# 9»4t,i 
4 ai^tmrd of i«99ro^:iMiili&« ( t t 0»95| 14 ill) Kind 
m^®t (2.5 g) aad dthiu&cilie oiilori^fons (29il | 123 al) inyi 
flJlt«r€€ Uo'l and th@ slao slurry Mse tm^HM with h^% 9tmmt 
(a X to IBI.)* fii9 fiXtmte 'mi wftstilnga «f«ro oonow&trmtti 
«iii^ «r mi&wi to 13 sil ^al'Oiit sM eauXoS* 2v^ ''8tftJLI.iiift praiimt 
(2 i ! ) . iUU^ fn97 g iS5.5 ) | a»p. ITsJ 
:F/ t X aas C Itua) 250 ait 
IH t^y « x (KSr) 3220 CiS)t 5025 (e«S—M)| aSO ( J - i i ) | 1565, 
1550» t490 cm"' (S^==:-a, a-J) . 
iim f § idMm^) a*5 (!»?• *^» 2a, SBmrn^ D^O •xeHsnfmlil*)! 
6«e«7*25 (tail* Si aromatio)t t»d«»1*5 p^s i^^f 12il, 
^aal,* for <^ |g%4-K2 ^ ^ ^ * '^ * 3^*551 H» 9«01| I» 10*44 
Foima Ot 80«43| li, S«96| !«, t0*4t/^ 
A jslxtttpe of 1-iittli/X*3-»carl»oxylicprof»iaaUliio (2*3i g) 
9tliftaoXio*islilordl@rm (20tt{ 02 siX) mid zitio imst Cl«5 §) warn 
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haat«d gvatly w&Amt r«fXtax on m »%••» hmth for 9 hr» I'Mti 
im£t iiltorvd and th« t l l txuto was $one«!itrat«d to a airnXX 
iroluiae (19 ol) l^atl 00o3.e«t» aryatalliaa oat tr ia l ao saeurod 
and tiltaradt ana i^aet^atalllsad from «3tiianol« iloU^* 2*11 g 
(59 >| 53,p. 135^ 
U? I A mx (^Oii/ 525 am 
m i^ mx ilAr) 3230 im'n 5015 (Cf«w'— :^)j 2980 (J—11 a t r f 
oJalag)} 26^0-2560 (J) i^) | 1720 (a^JM). 
a^ ia t S (I>/i30dg) 11.5 (br* i^, 2ii,J0aiW2^ 2 aialaiahaa oa 
D^ O ah Ice)t 7*52 (10H» m, aroaatle pratoaa)t 2*0«2«a 
(at sa, Ci^}| 1.15 Pim (6M» a, CiS-,-C^  g ) . 
^^ aaX. tor ^22^Q^2^i Salcd. Jt 6a#72| ii, 7 .34| i«# 7.29 
Found a» 68.631 if 7.29$ 1, 7.24 ^ 
?9wdarad 1»>>Dl^rbo3C7liopropalaalIiaa (2.5 g)» 
diaaoXirad in oliXox»ofari»-atJ:mnoX mixtura (1t20| 1S2 ml)* to 
thla ziae dust (5*5 g) vaa addad aad tha raaetioa siztora 
waa thaa haatad uxvlar raflux for 5.5 hr* Tim ooataata vmr* 
filtoradf Zlno slurry t^a itfaahad vlth hot atbci^ol (2x15 s i ) * 
'^he ooabiatd f i l trata and waahinga wtrt ooaeaatrattd to 
yiald (M7). X'hlB vaa raorystalllsad fro3 aathanol^bensaaa 
mlxtura to afford ihinla^ atadla shapa eryetala* Yialdt 2.05g 
(02 4)S a.9. 135. 
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0? I N WW (MtOa) 355 aa 
I i I ^ !MX (JCar) 5220-5iao (HE) 5010 CO»C—>i)| 2T0O-2635 
iGOm) t605» t595f 1715 (i22ya)l t3f>0 ©sa"^  (C-M), 
i i ^ I S CK©0«g) fO«S5 (&?• H» 24, 2jtC00i|.C^ 2)t 6.9-7«5 
(% lOil, aromtio pro%9aB)t 1«d5 ppa (Sf dH# «0ii>x4) 
^Rft}.. for 022^24^2^4 ^^^^* *^ 59*45; U, 5*44t Hf 6«50 
Fo^# a, 59.381 iip 5.5St *«• 6*25*^  
A mlittur« of powdoro^ 1t1«I»leftr!»ox7Xio««tliAlftiiiIiitodia6g) 
islne duat (2*0 g) and otiiaiuillo ohXoirdfoiRi UOit; 130 "id) 
vat rtfluxtd oa a atoam bath for 6 hr* 4ft9r usuaJl irork-iip 
o? the fiXtratt an^ eryatalXlaatloni ths oo»poiwd (MKH) waa 
obtalnod. Yield, :;,]l^ g Ca6*5>)l a.p* 173. 
UY t A WAX (.naOti) 233 HA 
It 1^ mx iZBri 3t80-5015 (lii, 0«C—a)| 2855-2635 ( a u ^ . 
1725 (CO^ii)! 15^0, 1560, 1430 oa*^ iC=^a, 3-fO. 
I^«K t 5 {irmm^} 11 #7, 10.95 (Iw. il, 4ii, aooa-3| ^^J 7.55 
(% 10H, arosMtlo protonaJi 6*55 ppe (21, lir. i, asiliio 
protoaa, dlalalabad oa 1^ 0 ahaka). 
4t>-
4nal, for Cigii^gig^ Calod. c, 55«67| *i, 4.15i ^, 7.21 
^ouaa C, 55.591 ii, 4.0ei % 7.15> 
1 a jg-PlgatHYlrH i2Hlitef4rRiftgliitBTltltiaiiit( Mm \ 
BaasaXdahy^ la piianylbydraseAa (3.92 g) waa disaoX^aa 
in ath^X alco!ioX«»eM.orofora mlxtttra (20i1i 122 laX). '£o tM.u^ 
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sino Auat (2*3 B) mm m^Sm^m tfm rmetiom slitmr* was 
•^•°mitXf hmkt@§ ^m^mt r«flax mt m atewn hmth for 3 lir* After 
thfli rmetioa irms oompl«t9t titia waa f i l t t i ^ i mi»!l tli« sine 
el5*«P3r «iiilj«a wttii hat •t,h»BOi i2xlO a l ) . SSt© oofsiilaoa 
fiitra%« aaa wa -himga imre eoaciBitFattd uaier Taeno. tJa 
y'f t ^ mux ( t t l i aao l } 34S i ^ 
U t ^ 5iax (ailr^ 3240-3143 CSfi)| 3010, 1600 {-^Q—lh Q-^-Q}^ 
1450 (i>»3/| 740 «a* (!iK>!ii»8til»ttitttt9i benstiiv) 
(24, dist* i t aealXlj^ o pratcms, iliiiiiijili«d im S^Q «lmls»)} 
4*9 (lir* f^ 2% l>«»s^lioit 5*3 ppm {211, b«sf^ Ift^ iaiii9 
platans i* 
A«&X* for "2,5gsi2§«^ 4 ^1«<!» «• 74»t6| «, 7«5f| I , f7«49 • 
iFomi S, 74.321 ii, 7»47l i , 17.44^ 
sias 8ttl>J«6t#$ to r«aiuetla]i trltli tlae tost (2*5 g) in «thttitdXie 
olildrafoi^ (tOO ml$ aOtt^ for 4*5 lir on » l^il in^ trattr toth« 
Xli« oontt&ts vftr« fiXttrsi and sine slorr,? naksltffd iritk 
liailiag etliftaoI««ii$«t9a« sinttire (ItSf 2x20 ^ ) * fas flltr&t» 
mm re^iuifti mid«p Yftoi^  to !2 ^ TOiasd, irMoh oa ooolisg 
providoi m QTf&iimXXiM9 pn^iuet^ roorfstaiXisod fron othtmol.. 
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tr? s /^  max C:l#;iEj 235 nm 
IE t75 m i I'tar) ?a55«3tao ( M ) } 3025 iO^C—il)t tSOOt 1560 
155f t J ^ ( a - ^ a , c-3> 7s:iO» 720 o®*^  Caoso ama «!1* 
.vEi f S (Jl>ai^^ ?»2*7*5 (% tSa, ajroaatlo pf^toa»)f ?•? 
idf 2a, I i^^i j) | 4«9 (tf 2U# UgH-Cgaj-Sy-illl) • 5«2 fpai 
iaal.* for 02^1^^^^ -^im* 0, 64.451 Mf 4.99f »• t7»35 
roiaa 3, 64*32? nt 4«92t >*'» t7»^.A 
4»Mm»tnylMmiMQ^nmkkS.9hsyA* phm^yXlisAvmmmk* (2*25 1) 
'(^ aa su&jeet«i to ohoaieftX r«lluQtl9!i irltii sine A&9% iZmO g) 
l 8 elii93r@foiiii*«t Hanoi a l l t a r s ( I t 20! ^00 a l i on • stftiim Imth* 
f%9 r tduet lea toak 5*5 lir to eom^ltt** ^h« r^tet lon !sili;^r# 
mm tiX%mr9$ hot to rtsove t ine alwtr^* the \mimX w9Z^«y$ 
affora«^ th« proStiot {l*IIX)« riAldy f •SS g {9S«)| m»p« 1ia» 
tJf t X a«x (Btaii) 310 ms 
lii t"}J i»x (icap^ 1345-5135 Citi/t J015 iO«C—^H, £>fQ8Mio r l a ^ ) | 
2^50 (*')| 1^00, 15S0, 1420, 1360 esiT* 
>Lwi I 8 (a?!3c^|.) 6*5«7»2 C t^ 20iit mroaatleh 5»6 (^r 2ii, 
i»en8jrllo)| 4«1 ppm {laiit i t «l(.%)2)* 
aaai* tor Q^^;^^^*^ aal©a. a, 74*96{ H» 7.55t St 17«4f 
fooad a, 74«SBj ii, 7«47| M, 17»42 
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pa«i£iyll*:;ara8oa@ i2»12 g^, 9timnol%Q elilorofdra (100 jsi» ^Dst) 
iiad misie ai£3t CS*f g) wm reXIuxad on ft «t«ia batii* Aftti* 
4 iir tilt red'iiotiaa was cQmpX0%9* lh» r@metl<»i siixti»'9 «»• 
rMu@#d pif98#tirt mud ooole^* Orudt ^jr^auet 89 ontainai 
tS40» f57S» t555# 1455» 1245, 730* 730 m:^ 
arsRtiitio py0t@a»)i 4#59 (3 , 2i^ i>«isyii© protons). 
i^25al» for '^i^^iQ^Apz ^^*^* »^ 73«2I| :it ^ •4 t | I^f f3#t4 
/oua<S Ci, 73»t5i ...i, S»'3Sj II, I3«^^-S 
C2»t2 gj tB alcoJioXlc o^orafojs^i (100 ral, 20i1) with sin© 
dimt s2S g) «aa e a r r l ^ oat a t ©t«as Oata for 5.5 &r iiaaw? 
rdilux* .4ft«r t&s rodoetioii ras co^plotOf i t wae f i i toro^* 
i.*fi® uauoX -#orle«i# of t^a reaotio^i €aij:ti£r« mtd suDao^iiwit 
128 
ojTSfst&IJtltikticm gmW9 ^iMOl^xiJLAT prMwst ii*MXU Hold* 
J'/ I A laax (MQii) 2^3 as 
l a t'}5 auHE CtBr) 3545 (ul i) i 5a20, 1170 (na i i 5020 (a»a—a)| 
tS20» 15^0, 1460, I5f0f ?e5» 7^0 «a*' Ca=^C, O-J, a i ^ 
ars7ii&tio)i 4*4 pfi i i'i§ 3% Nets^lie p?3t<»ts) 
^ m i * f o r ^2g*-*2§*^ 4^2 ^^^'^'* "^» 75**35f Jt $.a2| if# t3.20 
.ema^ a, 73.79| i , 6 . t7 | »• 13.14* 
i2»3^ gi l a dt2ia»ol.i9 etiXor^form (100 mlt 20i1) tmS l ino 
(last (3*0 €) ^^« rc t lux t i for 5 IIF mi a irater hmthm 
-iimQlesnjLljMf rei'.tetion prodnot thvta oDt&lntd wss 
obramatogiuplifti on gla«« plAtm^ %& Qiioek p'oritjr of tli« 
l»f eryatistHimn-tion fffrnm etlmmol £»«zix«s« idtxtor^ i1tO»§) gmr9 
p*ar« fro4t;^t iw;^!!^* ri«M» 2«05 g iSO'^ H «»P» ^05» 
.rr I ^ a » x i?l®Mii) 295 m 
IB t ^ isuj©!) 5210-3145 imU 3050 C3«a a ) | 1120, 1575, 
1290, 1020, 740 m'^ (C=^0, 3-ci), 
;tM t 6 (aciyd^i 6»a-T«22 Cl6if, a, aro«i%io protons)! 4«if 
(••', 2.11, bmmfliQ pr&ttma)i 5»2 pfa (-;'*, 1211, M^OQ-Bt, 
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%0Q mlim To t^ls slao iuat (2»§ gi wa» s^^td sr^ t&9 
rDAOtion iiirliip« li«At#i oa a att^ii liatli fox* $ hr* 'IS^AX 
UTS g a i / ^ ) | »•!». t45! 
X& t ^ mx kiCiiri 3a45*5ia3 (i»i£)f 3015 (0»J Hj} 2aaa, 1640t 
t65S, !5T5, t360, liaO, ?35 oa"' (-1^-3-, S J, <>!)• 
um f & {oi>i?i^ } a.s {2ti, lii-aiif 7»2-»7»6 Ca, tan, aromti© 
prot^ms)! 6*3 C«!» .3il, liU»S^FIi-0^)l 5*15 .pfa (-# 2^ % 
^^syXio frotos9)* 
i»al* for 326%6%''^ 4 ^***'^ » »^ 64#451 ti» 4 #991 Mf t7»55 
ro'oaf! Q, S4.-3f| 0$ 4.f6{ II, 17«5t.:S 
A nixtmro of vaiiilXiao i»ft«iyltiir^ ix««oao (2*12 gh si»o 
dust iZS g) &M %thsmi)^ie ehlorofora {WQ {iX« 20if) ^as 
r«fXux«d for 6 lur* 4ft«r osnai Ti07k*up of th« r^iotlmt 
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W t X i a x (Mewii) 332 ma 
I.: «T3 nam Citi^) 5665 CQiiif 15tO-3160 C?itin 5050 (a«G-i t ) | 
2040 ( 4 (:i»3)5 U 9 J , «320f 1575* 820 i ^ ^ (O- I , O^^^i), 
3:21 I 8 (Sf^ Sd^g) 7»2 (»§ tOMf a ro^ i t i o pratoaa} 6»5 (sit SH, 
3.9 CSa, a, 2xOS«»Ph)j 4.2 (fer. i , t i l t IKHM^XI© protona), 
.«n;il. f d r Ogg'i^ fjiC '^Si Oalei. 0, 69«12| I I , 6»22} ^t I t . 51 
4 alxt i tre of eiimasiaIi«)ijNi.« fhnti^llirdrasoii* (2«22 g)« 
eiac dmst iZS g) ana «tliaiidl<»«lia.0rofara sixtur® C20s!| 
100 !sl} va* g f n t l f 7«fliis;«d on a stt f ts l iatl i t o r 4*9 hr« 
Iho eOBt«it8 «r«r« tiMa fU t t roA liat a i ^ tl i9 rnXmo mXMrry 
w$ah9S with l ^ t aootoao-alool^l. ' s l x ^ ro {2t1t ^x^^ ^ ) * 
Sofs^iaod f i l t r s i t « aai vaaliiafii rddnooti vmd«r vaeuo* wMoii 
af fordtd th« bis^looiiXar roStiotio» inrodnot ( l i^ iV)* I t mm 
r«e]*^8tallis«^. f ron «»%&mao3.« HdM» Ivo i § (i^;^)} 
m I X a&x (M»an) 315 1113 
I I t1$ aax CCBr) 3240-31 •*© (.fa)| 3010 (Cf-a-H)} 2035(if) 
Cs-S)l 1655» 1645t t600» 15Bt 1420, 1^0 , im oa*^ 
iOw, ^»H^ moao*suli8titut«j i»wic«&«)« 
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{&9 2iit -a l l^ i ie py0t0R»}| 5»f p^ ( t » 2ift »*7i^ 
vinjrXlo pTQt&mi att^ sehifid to aXlrXio tturboiil 6*t Cdt 
toait for 2«^^^4 Oaic^* Of 80»60f iit 6«?t| i t lt«§5 
vltH eiao dust i4*S is) i» eliXov f^d2*ia-«%la«tdI siirttur^ 
(ItSOf l$2 s i ) £»» ft at«i% Imth for 4*9 taa"* On ay^sofmwil 
if93^ «Uf mid r««i^ 07-al of th« do2.v«iil yi^^^*^ litsoicotilmr 
rciuotion proiiiot iUiXfl) &B ma, oil* fhXa ws^m r«ox7st^%IiiB«d 
m i~i) mm CimjoX) 52T5, 5t2K> Um)s 5030 Cai»o—iif an»i»tie)i 
f S ^ , 1630, 1440, 1355, 1260 mZ^ 
iiM i b iQ^^ m&H^) 6 •5-7 #32 Cs, I a a, aroaatlo protiia»)i 
1*9 i^H, »i, ll^ CO*fli* |^ 2>l 4*18 ppm Cbroad, 1^ , 2M, 
iHKII^iiO fX^OtOIlo)* 
toal« for %a%o^4^2 ^^ ^®*» »^ t3»9Sl % 6 # 0 | I , f2»13 
foima C, 73»92f a, 6,60| M, I2#284 
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•tlmaollo oMdrofora 150 »1» tOtI) «id siite Stist (S*0 §} 
tias g«itij litatti for 5 hr Ofi a stcfta Itath* llsuml iroi^ «ap 
of tii9 F«itetl«a siixtmrtf aai 0itlit*gm^t ei^et&lliiifttion 
fro!3 «t&iiiiol ipre • p'^uet (kKXTIZ) aa flmo ex^stals* 
fi»Mt 2»'54 g CS3*)t 9i«f« tSf<-7o! 
ll# t > sam Cltaii} 323 mm 
m $•)} MX (K3r) 3220-5130, fOaS (MM, O-a—ii)| 1590, 1S40, 
I455t 1320, 1280 ©!»*' (0«a, 0---^ J «ai 3-S ftiaetiooa). 
ii'M s S (ai^l^) 0«d*7«45 (a, 101, »ro?»tie i»70t<^s) 4*5^ 
(&rOai, a , 2H, 2 X rj—~n—(^) 
4it«X« for 2^2^ 22^ 4^ 2 ^istS* CS, 70*57t li, 5*92| M, I4*f€ 
FoifflMS a, 70.48j H, 5.891 I, 14.91* 
£!irrliyl-4*al««lijit |>li«Qyaiijira.s«a« Cl.15 g) tr«at«4 
nitli sine imiit (5*0 f> In elilox^fo]^*#tliaaol. alxtur* 
its20| 150 a l ) , was g«itXr ^«at#i imitr ra1^i»* Aftaf* 
5*5 ^ i t vaa fi lttral to raaotf« Kiao sXurrf* 1^ « filtrt^ta 
ifa0 ommoatratoA inklar radnodi^  pr«a.eu7fi« ^toffstallimatioa 
trm^ othimol fumisliadl (kKJCfllX) aa aaadia ahafoA erfwt^Sm 
UmUt 2.6a g C$3i)| a*p« 1S4«5t 
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J7 t >saui (tttiMMil) 275 an 
m f)}mm imt} 32»0, 5220, 3010 (IIM, 0«€—ii) 1635f 1575* 
I6i0f t440t 1525 <^ *^  (ovc, a—a» a-i otr^oiOiig 
MM t S (Cl>ai.) 7«l»7«55 ClOif at aro8»ktie protona 2Kf)i^iH)| 
4 #75 (<!• 2H, U /)—^>| 
iiiftl. for %4%% Ciaod« C» 72«70| ti» $»I0| % 21.20 
iomA «2» 72*«3f Ht 6*07t i» 21«17i 
A alztitr* of leotoflftloiile «oiA ^hoDjrllqrdmmiiio itxlt»:gt 
(2*22 f)t ti&e dust (2«5 &) Bud ethaaoXie ohXorofora 
(82 all 20t1) MM hoatod on a tooillag wator bath for 6 hr« 
?ha fiXtr^to waa workatf u^ la the aaual aaaaar to affoH 
%h9 dlatriaad prAdiaot (MZIi:}. fioXdy 1*45 « (€5>)l 
»*p« 1d6«87» 
0? I > aax (i^ ouil) 552 im 
U 9-^)9^% imr) 3220, 3l45f 1015 (SUt J«iJ—H) 2620» 25^0 
(30]^) 2920, 1730, 1«50, 15«> oa*^ (i^H, a ii, 0 C 
and ^•i atroohlaf froqtioaoloa)* 
H:4E 1 ^ (B'^Odg) 1U5 (2a, Or. 3, -Oa^-CQjH) 10.5 (2H, br. 
3, liO^ O-Ci 2)1 €.9«>7«4 (a, 10H, ar(»Batie)| 2*6 99a 
(4M, ^, C^-OOgH) 
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&Ma* for ^^^2^^^B -^»2.e«» »^ 55»atf lU 4«f7| »» 12.55 
2*Dx9glutArl0 ft«id phiQy3.|]|3rdz>ft«oiit (2*36 t ) Vtt* 
dlosolftd la «thamolie ohlorotorm (100 i l i 20«t)« f« this 
«lno dust (5»^ g) was addwl &EIS tlit r«<i0tioii adstar* vas 
h«at«a en ft stews tetli ter 5*5 to* Tn0 slaUAp wei^ -ttp 
ef tli« reftotioa adxtur« provided oa oU^ reeldue* viileh 
vae ersretftUlsed out en eoollag la e freeeer* field # I mH g 
( d u ) i fli.p* ISO. 
SV > > wx (MOM) ':$55 am 
IH i:}) a u (Or) ?220» 5U5 tM)i 5020 CO»C-ll» beaseae 
rlBg)| 2589<*2565 (OOJIJf td20, f575» 1730,(0^0, 
m^B)t U45i )5S0 ea*^cwii). 
M3E tS(B^Odg) 10*3 (br. »^ 2fi« •OH2"*OOi2a)t 9*5 ibr. a* 
2il» COaa«^ | 2* dlaappeared ea JC^O eli^e)i 7»f«7»$ 
Ca« aroaatle pretoae) 2»9 aad 1*6 ppa (rt 4% 
2 a aM 0^aoH}« 
^aU,» for ^2th6h^e ^^*^^^» *^ 55*69| iif 5*52$ 3, II ,81 
Feond 0, 55*dlt H» 5«48t 8, 11.771^ 
to a potfdered phen^Uiiydraaeae of Levallale aeld 
(2«0B g) vaa added ethaaoilo elilorofora (100 alt 2il)» slao 
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for 5 ItF oa * ttmrn ^sitli« Sh« e»nt«its v«r« iliio fIXttrtft 
•nd tb» filtrft%» irui •fm|K>zmt«d tmStr raoui^t iditR Ms dil^* 
oatotme* v«» obtftiiwd* OcystmXliHitioii of this oiX tvem 
stlj^ftiiol pporitfoa ( l i I I H I K tiMiAt t«4 i (57j$}i »»9« I$2* 
Of t /\ laaae CUsoa) ja© aa 
I I 11) iitti ( ^ r ) 522^*3165 (SH}f 501S {tmacoii* riag 9t]*t«iiing) 
2950t 2620, 2595» 1720* 1645* t$t5, t445# 1 5 ^ QsT^ 
mm t ^ CP^0«^} 7*2*7*5§ (» , tOIt «r«»aftUo} 9«SS Cbroftili 
3» t l» O^B^ C^O^ H* 0^^ #sOll«ilg«(ilil«)| 2*9 {t» 4II» 
ClgCOgaa U I 5 (3. SH, oaj-Ci^j)! I#5 «adl t«52 f p i 
(t> 4H» 2 ac (OH j^^ ^^ OOH). 
Aaal. f<KP ^ 2 2 % V 4 ^ ^ « ^ * »^ 63#7§i K, 7»30} »» 13.52 
Foma 09 63»6@t lit 7*2$I I» f2*47^ 
t i l * r«<ltiotl08 of gl9roi«l>&e «oiA phosirllirArmtoiio 
Cl«2S t ) «it!i «iao duof (4«0 f ) In ehIOPofon»i»^liaaidl 
ttixtw* Clt20s 109 al> iraa •ff«o««d lijr hoatizig tht roi^etloit 
alxturo on m Bimm }m%h for 5*5 hr* I t wao thmx f i l torod 
to rmmw tlfio •Xiirf7« tlio usttftl. vorlE««a|} of th& flXtrftto 
fol2,o«!Oi ijf oyya^lXiSAtloxi sffordo4 m prodoot ( M I I I X ) * 
fiol<l» 2*13 « (65,lh a.f« 2tot 
cnr I A iBw (stoa) 245 nai 
IS 1 ^ tswi Vm) 3245*3<f5 C»S) 2610, 2690 {w)f 1735. 1575» 
m o , 1295 ««** l O ^ O t ©•»# <5-0f COOH)» 
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C2»S g)» il990l,v«a ill 9tMii^l*^Iori>fos« s l i tu r t CSOsff 
i t a i ) wm « l d ^ eiao Sttst C2*f §} w^ %MM wm w^tlmntSt oa 
m i o i l i n f imt«r liatli for 6 lir* flia r«a«ti9» nixtur* mm 
fiX%mc'9& Mt miB, on r^n^fml. @f iioii^Mit uftitir i&iiiaialMi^ 
pr^tsfir* is^vii on ol l f whieh nan Qr^w^mUM^A. ft&m m^tl^m^* 
m iiimx imm) laio-^tss cia) 301s (£^a--a)i 2m3^zsm 
Ce-a, 0aii)j 1730, tsi©» isas, f440» 1390 «r* i^B^ 
a 0, o«M)« 
sm I S Ci^ isoig*a0i.^ ) f#sa (br. s, as, tii.<^oi.«a| ^Ji 7*i!h» 
7*f$ C®t tSit «7@a&tio p»»td!i»)f 4«9 (Sy 2I i l»«iei'l.]|« 
dmat ($*0 f ) asi • tMaei io ®^oi>0f9r» {B% wHt ids!) was 
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&t rHm»%tm^ %}sm *mmt%e» t^kttmm vim tiXtm9$ hmt %& 
wmtmsw mt$. rmamaX of @o3.^ «nt t&Y« C2iE.ISlf ) • fMa mm 
m $ hwm imm^ n$m 
m I ^ ©ax Cl»p) 13tO»1l40 CIB)| 3§?0f 2tlO» 1440, I325# 
. filt % * ^ ) t t«f5 ppa (if 6a# S|I^0-»1 
isfiitioia 
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I . g.H, li«^«?« Qhm» aev*« l i t 4&f (1965)* 
5, 0. Ufm^» «i« »• a«fea.«r, #• fr^t* Ohm*, I S b ^<^ Ctf5S> 
U5? (1939)• 
7« l»*E* Sig«Jlo^ ikai I* iatdmght 0ri;» iy&« ^ l l .* fol* Xt 
00 CI946)» 
!!» mm in$zu 
3o©M Mt ^2 C1944)« 
f t . il*3« IQuhTfttl^ t #• Biohlla m€ F»a« H i^nii 4 . ^ « Oli«i« 
»9e*f H i 494 (I940). 
12* i« foamUAr Had J« H o e ^ t ^m* i«r»« ^ 3020 (1392)* 
f|« tf« Vbsmiiar aatS ^ . moitkl» 8li«si« B«r*» |X« 3097 {%mzh 
14* a. 3(^iff, eiiffiit mv*t i t t O^T Cta^ © .^ 
If. MM* ^rnmg* Qhm* lt«^#» 2if ^ 7 (1940). 
17. ii«»'^ * I^ Mlsehf 3m im» Ohm, S0e*« | ^ 4525 Ci9fl)« 
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la* E« mm ana H« Sa}ur«tsauuiiit Oh«a* 3t7»» | 2 t 5^7 (195?) 
t9« a« :iedd*l«i»« 0h93» ii«r** M» ^^7^t ^ ^ ^ C1915)« 
2D« Ii«2« etraia* iT* 4a, Qhm* aoe,« £jU 320 Cf950)« 
11* 0 . mgBdttaOf Oompt« »ivd*» ^6^. 317 Ct9f9)« 
22. a. ' i . »«w and #•»» HiteW#t Ch«is» l a i . t 1104 (t952)* 
S^ %B2Z (1961 )• 
24* M* Bu80b «ad F« f«X<so« C h « . h&r*^ i l t ^ ? 7 (t916)« 
as* n^ mmtth aad B* nviaebmsm** Ohm* Scr.t 41» 2555 (1910}, 
36* »4« Hontft^* and 0» ao4xss»aa«» Q^mpt* r«iid»t 196, 1155 
C1955)* 
a?* F« Qrft^sati9tia» Coopt* r«iia«» 210* 716 (1940) 
iT* Org* Chta#, 4f 106 (1939). 
29* J . J . a i t t « r . , J* Aa. QUta* iioo., ^ 3522 (1955)* 
3d* CvH* BQ9&9r aad J*J* Hi t t t r t J* An* Ch«i« 3oo** 
Sa, 2179 (1957)* 
II« i»A* OsXitroat An&lta k»m* Qain* ^ g * t l i t 149 (1947)$ 
Qh9m. Abst*, l^t f744 (1943). 
32* 4«4. Bftlatidia aad I.A* ffts|n]nia» dokX» Akad* ITauk* 
irssa. 105, a5« (1959)$ Ch»«, Ali»t, ^ 9285 (1956), 
^3« 7«g* H»iif7t ^«3* fatwQt 2« 421, 937$ Qhm*. Ab«t», 
li t , 5892 (1947). 
34* J*C« Duff «ji4 ?.!« Fiini99», «f* Chess* 3@e*i 1512 (1951). 
35* a* Hlijaoaao, QQmp%» rtuS*, 170t 936 (1920)* 
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Cl94t). 
^a, f» 3t8fhisi ima H, it^li<m» ^ . €li9ia« S#«s*» 469S Cl9fi)* 
7^9 iff U K 
( t f 4 t ) f 
43* a*a* ^nfSftSf .Pr^d* ^ p t 4Qiia* B^Ut t t ®t Ct95l} i 
4^9 f« I ro lmtt S* Xftit lftr asi #• fog%*« €li«a« i«r»» |£» 
2tf2 inm* 
44* i#C« ar i t tda aiia i?« 3fim«y# t»S, M t « i t t f ^5i f 390f 
Oliwi. 4to»iM ^ 1715 CI934). 
•Hi 4 , i , Jro4iiag« J . mm c;2i««» g#o*, j j ^ fi5^ (t9$6)* 
46» I . i«i^»rf a. OliXiagtr «ia a. ^»ri#» §«WB3aa m%m% 
591, a69i ah«s. AiMi*,, ^ rm Cif54). 
47« il*i* mm}mr m&. !*#• .^Uns Ci^*)i «r« Org* &h«9#f Up 
445 (t9f7)» 
4^» ii«4* ^fits-mf a^i 0«S* I^Bo«f9 ^» Org* ai3i«a«t | | ^ 2dl 
Ci956}* 
49* l»« UU%%^ ^hm* ^w*9 WL* ^ ^^ CtS9§)* 
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50* 4% isooiit Cospt* vmMSL*0 t,^ >^ t428 (1934}* 
$!• ir»I»» HtiisXlirf ^'^^ Patent 2t 74JT* 503| OiiM* Atet»t 
Sa» t€330 (1956)* 
l i t 15946 CI95S), 
95* 0. S0aa«U«if cmta. Ber*» ^SM, B§ (1920)* 
94* »i« Pafvtrioi una #« k)««o*» Oaes* Ohlut I ta l . t 69 • 6Sd 
Cl959)j Gti«6* Abtt.t 2 i i 5736 (f940), 
5S« 7* BtXUfll&* a«ss* CMst. i«Al.» i i , 897 <f935)l 
Cli^ a. JLiNit** jia* 5420 (f936)* 
56* S, i , ^ o t t . » J« aii«a« ioo«» 976 (1947)* 
57* H« 3t;»uaing«r and E* indlo.f ChAv* 0«r*t ^ t042 (t9f7)i 
93* B,E:« Flalda, J, Aa, Chta. 3oe* 74i 1523 (1992)» 
59* B*S. I*l«a.ae «ita ^* M« a«narl« Ohta. IA4* (iioiidoii)f 
1216 (1959)* 
60* |}* Fiseiisrf 4m*» i^H, 323 (1397)* 
61* hmS% IHatteviie aai H»K* 3oi»jg«ifv»« Sb« 01i«]isli» l[|i^»t 
jga» *759 (1995)1 iSita. Ab»t*, SS, 7073 (1956), 
62* V*3* I3»«ii|^ aid» anS ^vS* iburfaadp «l* £iir»afttle« UJII.Y«9 
JU 15 (1956)1 mm* 4b«t., 2i» 7519 (195B)* 
63* E«i* JD«ii«y a»4 «^^ i* Bftlingftry •!, Aa* ChMi* iSO««» 
m , 3530 (1961)* 
64* H*!,* ^clirli^iat*!*, «!• Org. OhMi*» 2i» ^1>2 (I960). 
65* A*;"* iloKa t^ B*J* farXton «Q<! 0* Podttirmt J* Org* Cb«3i* 
af^ i 76 (1961)* 
€6* 0* aeboXlkoff, Aagtir* 02I«B*» 21* 260 (1959)* 
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I I , f9946 (l9Sf)• 
3o©.# 2S, 1516 (1955)* 
t i t , :U lms^9U9 Chm* a t r . t 42# 23&0 ii9m)* (a) ? . Dursun 
et a l . , Ghem. Abst. , 77, T9468 Y (1972) 
70* !«§• BaUtra mid li. Ba^a.* 0}i»ii« 4li»t*t i i t 20^ C19S3K 
?! • F*li» ^iifirAt S*?» il^ufumla oi^ A*K* ^ir# ^* Iita« OIMI. 
300., i |» • ts Cf9fa)# 
ta« 3*^* Tsj^ loTf M*S* Eartmif and §•&• 3mk%Mm§ S* m* 
Qhm* S#o., ^ » 2382 (!940), 
7^, 4« Siaa^t II* lial ftiiS £«I* SinfliaJLi I* Ia)l» a^i«* See** 
xn^> 9f! (1975)* 
74* 3 . 8tto aa^ A*J* iitra» aad J* Uimm^f | 1 , 99t (1975)* 
7S* S»I* Cisiai»r^ani ami &»f* D«rt ^» i'»^» 01»^* aoe.t 
^ , 137 inWi i» i«a ai^ta, 4* ^pU Chm*p J^tt 55 (1966). 
7S* ?«3* fopft J* Qr$* mm*9 M* ^^^^ (t96f)* 
77. ?*B. fopft - i b i d - 26 ;3858 ( I 96 I ) 
73* r*^* fG|)p» 1* IIASTH* aii«9*» i» t to Cf9§4)« 
79* B, mmh sua M*I* Iomt«t ^* Xii^ « Oh«a« doe*» B t ^^3 in$3) 
mm 3«€» aiiftjrsiat i^iU* Qhm» mo* ipm* §^ 2422 Ct9S7)* 
81* I* fatfUi 3*1* IftlM^stFa «zsd B* liSMiItt liT* lad* Qhrna^ 
3©e* ^ 1031 (1974)* 
8a* Urn i^ai , 3*3* aa'lKiia msii o«if* i^linAltf ^* Htdni* Chmtm^ 
JUi 935 (1970)* 
i5* B,a* WlUiaaHf Cfewi* Hiv., ^ ^ ^ 5 Cl972)» 
84* H* ia^Ut ft*I* d9&xmt H«0» fatnaik «ad &« iijrakt tiMl* 
J* Cfe«ii* l i t * ff7 (1979)* 
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l l l i , 394 (19ao)« 
a6» |}i«««r a»lm ssia Htlaat HoItQ*» Org* H*ili»*» Bt JJ|,0>> 
234 (tf78)| Chta. Atoat,, M(13)i 97992lt (1979). 
@7* 3« £il£Oloirtt.» H* Eoa»tiiiitiawa BA^ h* D«liit»«* 0^t»* 
A&itt aa* 1^77^ 4 • (t979). 
S8» lll«t«r H«h!i. and at^jsat ll(il«««» Org* R»lh#*i Bt i.jS|,* 
224 (I97S)* 
Ko^i o^kjqro Kobo** 30p f49» 692 (t980)t ^b«» 4^8t*» 
94(25)« 208564 k (I9@0)« 
90* a«3* fvmurit i!*X» Husain «aii 0»C« 2riYm0tavft» i» In&m 
Qhm. Boe» 2i.(7), 214 {f9df)» 
91 • &»4» I^ rokopi .^A* dhor« «ad 3*B» ]lrodi«*t 4im*» !•?* 
Aeftd* 3el«» ^ H3 (19S9}« 
92. lUA. UiU, *^ Phara* Soi.» ^ t909 (1971)* 
95« 3«P« 3in«l)t A« Oimaahrii 7«Z« uttnbwrir ^^ ^•^* ^rm»r*f 
J« Pliam* aol«« igj^ « 1678 (1976)* 
94* B*l>» 3al)»t»I and •• ^l«t &!«•• Fhum* Fiuurwieal.»i 
J22U 3^5 (1971 )• 
95* v.!* 4fii7val«9 ^«S* U^iUf S» Hagar aaa S.s* fairer*, 
J* Pfakt. Cliaa^ t JJ^ 964 (1970). 
96* iimKm Ohatonradi and 3*3* Paxvtr* Ourr* iel«i M^ 
253 U972>. 
97* I*ka Sid* lADojraloriaa, lae. lrit«« 7649 936 Ct963>* 
m* B9U» Pataatt Mi» 58 (I963>« 
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3.8. Patner, J . Fhwrai. Sol., i i , 4tt Ct9t6h 
too* €* Aliicit0rtli» i . i« l#l.@oaf :€• Mirtrs^ sKd D. r^rx^s^mt 
.1. .^Mia. a^«m., %t 5^3 (tf62). 
t o n 3.3. Mm®Vt tf. Oha«dli»l'» a .3 . Ohmailfarf, S.I. HerttX 
amS ft. Splro., *J. Fhara. ^ i . t i i , 971 C!t77)» 
102. G. BiilV0«l, a.D. I^ irl»4n8aa» a. 411 «MI S . 3 . fmm»»$ 
103. 0* iiftddtliii nafi ii« Batfllof» Chesi. JMr.,. %^ 3152 0921) . 
104. .4. ifailj^dt Ball. i©e. Oliits.t 3 ^ 5SI (t9t9)» 
f05» •^•3. latr«oii» Org. lli»ctioa» 4» 174 (1943|« 
106, 4* gsOeayistxm aia^  i . mgiimm^ nm* Xtist. aei« lai* Baa* 
Oaalm »alv., | : ^ 19$ it9S8)i Olita. Ali«t. 31» 1197 {1959)» 
107. H.4. ^5*b«r aii« i . a . jlmgg.# ^ . ahta. aoe.t 610 (1946)* 
10S» B, Fi9iih«r* Asm.* igiU^ f 523 (1897). 
109. a. I%ff«i» 0a0S. C}ila. i t i a . * | i » 14f Cl94i}« 
110. P. Uam^ Chm* m,»%f*f | | » 68$ (l95aK 
111. E.a. 0Aatl.«f D.li. AX&mB »M M. HsO!.* «f. la* Pimxm^ 
A««oe., 1 ^ 455 in$3h Oli^a. AUat., !§» $140 (t954j. 
l i t . E. ]%oMlt naiv. mcro ftlJMii full. i o . 5529f Ohw. 
Ab»t., l i ^^^«^ (1953). 
113. 4.11. §9M«7d ac^ i.if. Mlftiia.* ^ . Org. ahsa.f ^ 
484(1956). 
114. n. iwlm^ Qhm. i»luty, Si£t 21S4 Ct95S). 
ais«s.t ig9 462 (1917). 
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196* F« S^riU ^* B§k^ and t * l so r i t» J« PhAra* Soo* /i»u«t 
2a, 116 (1955)1 Ch«a. Ab«|,, 5a» 7756 (t95«). 
117* 0« Hatmolii &•£!• arosky» H» ilado«ki» A* l««o and 
&• P«rc«lmX«» J . As. Qhm* 3de«» 11» 704 (195t)« 
l i s * @» K^offtr«na$tlt 01MS* 3«r«t ^ 192? Ct922)# 
119* B« Iao«7dBA§«l9 C|i«si* B«i>*» ^ t )954 (1922)* 
iao« B» i;ao«r«aia|«lf Ch«»« B«x*«» | i ^ 1934 (1925)* 
121* W«3« ^Mrson* S*?f« H#0« and F*€* ?hl«»« *7* Am, Ch«s* 
300*, M» Q72 (1941 )• 
122* H*S« KMrmsoli* «7« Hiehli& and F.E* l i y o . i <7* A«* Chta* 
3oo*« ia» 494 (1940)* 
125* B»l«» Eaaisg* F*J, EQuftrtiit A»J« aaraotno* t i S i ^ i r l c x 
l « f • BrX»rn«3r«r» H«f• i la l io aad I»»D« lliitoo«» J * Orf* 
aii«m« 2I# ^57 (1959). 
124* H«0* fusoii* «'•!)• IlKftona ana ^ . f * Froasaot i l * Av« Oteta* 
Soe*, 2i» 5321 (1953). 
125* ^•fi* fudc»nk* l iokl* Alead* Smik 333E, 83* 665 (1952)| 
Qhm* A,\mt*t $2* 9321 (1993)* 
126* A«S« Pudovik aad ll«S. 3ar«««va*9 Zkm Obshoh* Siai i*, 
2S» 1759 (1959)1 Ohm* Abst., Jg, 7073 (1956)» 
127* 2.K\ Fi«l.d0« J* As. Ch»fii» iQe.» | 4 1523 (1952)* 
12i» #* I«ii8«djr and G»l* IiQk«ii«t ^* AppX* Cii«»«* g« 
465 (1958). 
129* 'tf*H« litofl«Xdv B* JuagarsHuait and 4*f« 3uttaaas«» ^« 
OTg« Ohea.t 2 i f 40ad (1961)« 
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f10« »• a«&^4%*» Ohm. B»p«p UU 477 Ctf4S). 
0 , 527§ (194!) . 
t53« #«W» 3 t a ^ alia B*J« id i^ tbsf ^* i.«* Qhtm* Sois** 
4575 ( f950) , 
Hoe., 31i ^ ^ (t9S4)» 
I3$« il» Staai lufwr, Qhm* Bm* %, 1035 Ct9t7). 
138* 0«i»0» i t « i & ait« 4*E* Hiirt «^» ^ * < i^i«3» ioe«f i |» 
a56f (f1»4t)» 
t 4 n !« fiiHHiai aaa ^* Bi«e«.« 3&w# Bcr.» XX* ^^^^ ( t S i t K 
I42« ?«K« lAAmlma aaa J.S* S(!wi3rA®» ^* Org* Ohao.* | i » 
143! CI9S0)* 
141* 4* la«tafftt #• 0)Mii* Soe.f 254 Ct949)« 
144. &»B» Mekl«rt ^« 0^«gi« S#e*t 1850 ( t9$4K 
1417 Cf9t4)l «r« f)ark«»*» i u U * i9i»« OMa* Fr.* iJU 
4aS Cf952>» 
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f4 i« f«f« Setitlit Ore* Qk»m* BuIX.p J ^ ! (t9$^>* 
148* 4 , l«idvig « i ^ a»X« <}e<irf«s«Hit .m2i:it« OMS* $#e» S0ia* 
Slil«», I I , 41 Cf^5f)l ants* AU&Ut 2i» SOSif SOS? 
Ct940)i aa* a«©rf«8im.t -* ifcia • M» ^t§ Cff IT)* 
I4 f • B* lumi i AAA ^* trt«i«»iit S&«Bi. 3«i>«t ^ I43f Ct955)* 
l$0« w*4« £lil« una ! •& • Inngdf ^« im« Ohtii* 3do»y J^t 10? 
anoH i»4« li»fig««» *1UA » 1^9 2440 Cl9i€)* 
754 {niB)» 
ISf« H* t lU l i t aui F« .psfioiff ^ « s * C?Mm» I t n l . * .|£* 
3?6» 369 Cf94fh 
I f 6 * S\ tmmmf BitU« S«a« ati&a.t h (S) Sa? ( t9|9)« 
aisia* 4l»at»t 4?45 C191911 Iftmjhrtd «'i»»«ri 4og*v* 
0&«i. i l * 743 (I9?4K 
m* B* Setl«^«r and 1* dmmg im* Qhm*. f6 i« aid Cl9f&)« 
2f® ( I f l i ) l asi«», 4to«t.» UU tTTT C193?). 
1$9» B«ii« S|rm4«ri E* ^dlitu «i i i i*#* Mpp*f ^« As* ^ « s * 
^^** I L 5^^ Ct9l9)« 
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16). M* 3&lp t» 'Sri^imn, aM Am aini^t Is^» <f» Clios*« 
\M, 832 (197a). 
162. 4 . .•lo»ort, Uhta. 3»r. , M , !6p3 {1905). (a) M. Rai 
e t . a l . Ind . J . Chem., 1 5 B " 3 4 ( 1978) . 
1$3». ^«3* Braie» aM d^lU foppia^.t 4» Mm* Ohta. Joo»» 
i i t Uao (1963). 
i l . s . 4>offial and !««3« ^lar.y J . Org. Oh*a«t ^ 
4329 (1979). 
165. &.0* Cock aad H.H. OoXSf J« Asi. QDi*n>« lloo.» § ^ 2099 
(1961)> - i b id . , Hi, 269 (1962). 
166. f . a . 4app ana F. tainfeoamif Chesi. iltr.* ^ , 2943f 
3284 (1S37). 
167. 0 . «lta.<hf jad P. K*b«r, Sutta. 5«r., | i , 3732 (1922). 
163. V.V. ^'otfilalctovt «.E* JaaftA-ova, ^ . a»a# Ubeat* UB'M* 
30L* 9^7 (1953)* 
169. ?«U. f09fllal:60Tt ^)^^« Aeftd. Jo l . t WSBR^ Class, 
i o l . aMQ.» 521 (1941). 
170. 7 . / . fosflla^tov asidl F« iJlaiiiEa, J . a tn . Cbflm., JnuSL^ 
i t , i359 (1941). 
171. ii.^i* ^'MlXips, Org. li^iotiOQSt John iiiX^s ^ ^ons. 
Inc. il.r*, 12, 143 (1959)* 
172. a . .'avrslf Coapt. .'imd. iiead. 3ol . Xf.d.s.H. J ^ 
985 (1901). 
173. H# Saadry aad a.A, :%I^dr, Can. J . Ohta., | i , 45S (1923)» 
174* a. avrsX, i a l l . 3oo. 8hia. r . , 2 1 C3)i 324 (1902). 
ITS. ii'. aisleesnua aiv! <l. ^tn»«ii, 0.^ «m. 3ifr.i 2X» 
244a (1092). 
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176. J, iabUh Jlioag, Jull, ^o* Ohlm. ?r.# lL(3)f ?6 (1904). 
179. It* H*Ue«r vt. &i«» J. i^lol* Oh«£a. 122» ^^ 1 (195a>. 
173. 2. ?oa Aw»r8, ,1. Oar. Joo.t i l i» 195 (1f13)# 
$79* i'* iiomdttta m$ 0* ^aibUan* a«Y. FiU?ia« m»6* ^are.p 
2X» *23 (1936}* 
Talag. nan. imiv.i i^ lt 403 (1936)* 
1QU vl.D. ^ofeBSoas, J. An. Ch«i. Joe., Ht 5888 (1951 )• 
132. :• tAinifi afid 4% ?«<!«, Oh«i£!. Phara. JolX. (fokyo) 
41(11), 1582 (1963). 
183. i.^l. Dttbeako, X.H. Berslna ftnd P.i3. P«lXll8 , m» 
Obseh. ^ I s . , £1, 94a (19$£)* 
134. *•**% 7anaer© jrfid iiarr utr^obt., I.«c. Timv. Qhim*9 
21^ , 346 (1916). 
185. C.lt. «JmtXer ana £i.ii. Cratobtr, J. Aa. Ohtai. 300., 
§i , 5161 (1929). 
ia6« ?.0. iarry mA f .^ .3 . Ittt Cbeil., J# Qh»m* »ioo. 
3631 (1953). 
187» ^*Q» Bi^ rry aai f #a'.B. >titobftl., i* Qhm* i3o«., 4020 
(1954). 
183. i.D. autherl* aad l>..^ '« Johneoa, «r. Cb«tt« Soo., 
4166 (1961). 
ia9. .UJ.F. Jhitt«ndi^ ana H.D. Out^arld, J. Jhooi. 3oo. 
(0), 695 (1966). 
190* u.J.f • Jhittn^en as^ i:.0« Sutli«ri«, iT. Qhsm* 3oo« 
(a), 1503 (1966). 
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19«» I* UMmmmnf B» mmsmnt, J* Org* ^hm» 21» 223 (I966)* 
I9^« $*i« Podr*ti*x«le# i^n* l^b«rgf F«A* i^r^ieli ana 
0.0* Chang, J, !ledai* ah»a«t ^ 45t (I965K 
194* S*0« i^&aia andi X:»I»* Kta^mniiitt lad* J* Oli«s«» 4* 
447 (I965)» 
19^* F.B* f0pi>»» 4* ahiei« 3oo*t 5271 ( 1 9 ^ ) . 
t96* F«D« Fopp«« J, Org. Cliis*t 2 ^ 3019f 3020 (19$1). 
197* F«£» Popp»» 4* Htilul. CbtK.t 2i* 627 (t962)s !>• aaii«» 
F«P* Fopp* Mmhm Stwvma^ B« ICijrk Ptttric miA Jf» CoXd^*t 
froo* 4$a« A880« C«ne»x>t &«»«arob» J^ 351 (f962)» 
193* iS» .1ft88«fm&if D* liardif A* SAJAUR and Jl»* P«i»R«« 
J . MsaitX* Cbctt** H» m (1971)* 
199* !?• lartfit S* HtM»if«Oil mi! S* aosal. , $, K«an2.. ah«Q« 
1LU 635 (1971 ) • 
200. ;iyj«!«p Areh«r, II.3. Palsaat 1# 365* 455i 23 ^*a« 19$a| 
Ohta* Al>at«t i i ^ 27453 (1968). 
201* A«H» SttXTirr »oA J«B* Niiar«rf J* ^•Atal* ?lia»* ah«a«i 
JU 409* 419 (1961)« 
a02« P* frattt» i\:i* mod mn& SLmL. EoU«» (T* Org* Ohtsi.t 
J ^ 1460 (I960)* 
203* ^•B» Bm ma S»K« a«s«ttpt»» J« Xad* Oltiii» aoo** 
i i , 57a C1963>. 
204* A«B* $m mid i^.B* £ii]);fli» 4« Xnd* Qimt^ aoo.g Mi 
563 (1965). 
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206* c*i!^ * i4.at»a andi E* Admss* Org* ;>fi%« Oall* Vol* !§ 
459 (1944). 
207* 0* 4tui«XiBiiio« Qhm* i«r.f | i » 621 (1903)* 
20a* i^ « 4^aatiia and E. iioU, ilel* OhiM* Aet»#» i i t 1735 (I9?S>* 
487 (W9)» 
210* ^t 4ppr«ziro^ty A* IlcluMil »M 4* thai** Qhmi* i«r«« 
iX, 48t (I9I4>* 
211* ^.E* Silleiaa* 1912, BrdoidTn.t ^-I* I'feitl^ * mt t i s* 
2f2« H« fJittiSy E» aehon«nb«r^r uid K»H, Siftiir«t 4reh» 
Fi»y@M ^tlf 67H960)* 
2f^« 4,H* SiSvfti aoa D«B» S^ Hsni Xsd. J . ChMi* !.» 3^6 Ctt0)« 
2!4« «f«{>» aa&th And I« Bo., S» Org, Ohtai*, ^ ( 4 ) , 
653 (1972). 
215* li?«^ « ^ml%h and B*ir* Eo8«it«r, J* Aa» Oliae* :Joo»t iSU 
717 (t967). 
216* n» Fi8ob«r, Ciuws. 2KP*» |D|2» ^599 (1967)* 
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compared to biaolecular reduction of Schiff' s baaes. 
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